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INSTALLATION RESTORATION PROCRAM 9 MAY 96
PHASE II - CONFIRMATION/QUANTIFICATION (STAGE 2)

Seymour Johnson AFB North Carolina

I. DESCRIPTION OF WORK

The overall objective of the Installation Restoration Program (IRP) Phase
I investigation Is to assess potential contamination at past hazardous waste
disposal and spill sites on Air Force installations. A series of staged field

" Investigations may be required to meet this objective.

The purpose of this staged investigation is to undertake a field and lab-
oratory study at Seymour Johnson AFB NC: (1) to confirm the presence or
absence of contamination within the specified areas of investigation; (2) if
possible, to determine the extent and degree of contamination and the
potential for migration of those contaminants in the various environmental
media; (3) to identify public health and environmental hazards of migrating
pollutants based on State or Federal standards for those contaminants; and (4)
to delineate additional investigations required beyond this stage to reach the
Phase II objectives.

The Phase I IRP Report and Phase II Stage 1 Report (mailed under separate
cover) incorporate the background and description of the sites/zones for this
task. To accomplish this survey effort, the contractor shall take the
following actions:

A. General Requirements

1. Conduct a literature search of local hydrogeologic conditions to
complement the Phase I and Phase II Reports (mailedunder separate cover).
Use this data to determine optimum waell depth and locations. Include the
pertinent literature search Information In an appendix of the Final Report.
Develop the literature search data using the following guideline:

a. Topographic data

b. Geologic data

(1) Structure

(2) Stratigraphy

(3) Lithology

.. a. Hydrogeologic data

(1) Location of all existing and abandoned Wells, including
observation Wells, springs, natural ponds and seepages, that occur on or off
the installation within a one-mile radius of sites to be investigated

(2) Groundwater table and piezometric contours
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(3) Depth to groundwater

(4) Surface and groundwater quality

(5) Recharge, discharge and contributing areas

(6) Geologic setting, yield and hydrographs of springs and
natural seepages

d. Data on all existing and abandoned wells, to include
observation holes, on or off the Installation and within a one-sile radius of
sites to be investigated

(1) Location, depth, diameter, types of wells, and logs

(2) Static and pumping water levels, hydrographs, yield and
specific capacity

(3) Present and projected groundwater development and use

(4) Corrosion, incrustation, well Interference, and similar
operation and maintenance problems

(5) Observation well networks

(6) Existing water sampling sites

e. Aquifer data

(1) Type, such as unconfined, artesian, or perched

(2) ThLclmss, depths, and formational designation

(3) Boundaries

(4) Transmissivity, storativity, and permeability

(5) Specific retention

(6) Discharge and recharge

(7) Ground and surface water relationships

(8) Aquifer models

(9) Vertical conductance of aquitard3 where applicable.

f. Climatic data

(1) Precipitation (total and net)
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(2) Evapotranspiration

2. Determine the areal extent of the altes by reviewing historical
and current pancomatic and infrared aerial photography.

B. Technical Operations Plan

Immediately after the Notice To Proceed (NTP) for the delivery order,
develop a Technical Operations Plan (TOP) based on the technical requirements
specified In this task description. (See Sequence No. 19, Item VI below).
Follow the TOP format (mailed under separate cover). Provide the TOP to the
USAYOEHL within two weeks Of the NTP.

C. Health and Safety

Comply with USAF, OSHA, EPA, State and local health and safety
regulations regarding the proposed work effort. Use EPA guidelines for
designating the appropriate levels of protection needed at the study sites.
Prepare a written Health and Safety Plan for the proposed work effort and
coordinate it directly with applicable regulatory agencies prior to commencing
field operations. Provide an information copy of the Health and Safety Plan
to the USAFOEHL after coordination with regulatory agencies. The Health and
Safety Plan is specified In Sequence No. 7, Item VI below.

D. Drilling and Soils Work

1. Determine the exact location of all monitor wells and soil borings
during the planning/mobilization phase of the field investigation. Consult

j with base personnel to minimize disruption of base activities, to'properly
position wells with respect to exact site locations, and to avoid underground
utilities. Direct the drilling and sampling and maintain a detailed log of
the conditions and materials penetrated during the course of the work. Do not
drill boreholes into or position wells in actual landfill areas; install wells
at the landfill perimeter.

2. Monitor the ambient air during all well drilling and soil boring
work with a photolonization meter or equivalent organic vapor detector to
identify the generation of potentially hazardous and/or toxic vapors or
gases. Include air monitoring results in the boring logs. If soil
encountered during borehole drilling Is suspected to be hazardous because of
discoloration, odor or air monitoring levels, containerize the soil cuttings
in new, unused drums. Enter into the boring logs the depth(s) from which
suspected contaminated soil cuttings were collected for containerization.
Collect a maximum of 3 composite samples, one from the contents of each
drum. Test each composite sample for EP Toxicity (metals). Use RCRA criteria
to determine if soil cuttings must be classified as hazardous waste (40 CFR
261.24).

3. Groundwater monitoring Wells

a. Installation of Ground Water Monitoring Wells

A-3



(1) Comply with the U.S. EPA Publication 330/9-S1-002, NEIC
Manual for Ground ater/Subsurface Investigations at Hazard Waste Sites for
monitoring well installation.

(2) All well drilling, development, purging, sampling
methods, and other activity pertaining to this effort must conform to State
and other applicable regulatory agency requirements. Cite references in an
appendix to the Final Report.

(3) Install wells at a sufficient depth to collect samples
representative of aquifer quality and to intercept contaminants it they are
present.

(4) Avoid, when possible, instal=ing wells in depressions or
areas subject to frequent flooding and standing water. If wells must be
installed in such areas, design the wells such that standing water does not
leak into the top of the casing or cascade down the annular space.

(5) Drill all monitoring wells using the following
specifications:

(a) Drill Wells using hollow-stem auger 'tochniques. A
center stem, plug, and bit attached to the stem May be inserted into the auger
for use while drilling. This will prevent material from entering into the
hollow stom of the auger.

(b) Take lithologic samples at five-foot intervals and
prepare borehole log descriptions. Include pilot boring logs and well
completion summaries in the Final Report (Sequence 4, Item VI, below).

(c) Drill a maximlu of 15 wells. Total footage for all
wells in this task shall not exceed 550 linear feet. Refer to the site
specific details in Section I.H.

(d) Construct each well with two-inch inside diameter
(I.D.) Schedule 80 PVC casing. Use threaded screw-type joints, glued fittings
are not permitted. Flush thread all connections. Screen each well using two-
inch I.D. casing having up to 0.020 inch slots; slot size may be smaller based
upon borehole geology. Screen material must be the same as that of the
casing. Cap the bottom of the screen.

(e) Screen all wells so as to collect floating
contaminants and to allow for yearly fluctuations of the water table. Screen
all shallow wells a minimm of ten feet. Screen deep Wells a minimum of 20
feet.

(6) Complete all monitoring Wells using the following
specifications:

(a) Once the casing is installed, allow the soil
formation to collapse around the well screen. Supplement the natural
gravel-pack with washed and bagged rounded silica sand or gravel with a grain
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size distribution compatible with the screen and soil formation. Place the
pack from the bottom of the borehole to two feet above the top of the
screen. Tremie a one foot bentonite seal (granulated or pellets) above the
sand/gravel pack. Ensure the bentonite forms a complete seal. Grout the
remainder of the annulus to the land surface with a Type I Portland
cement/bentonite slurry.

(b) Check with the base point of contact (POC) to
deteraine whether wells shall be completed flush or project above the ground
surface.

I If well stick-up is of concern in an area,
complete the well flush with the land surface. Cut the casing two to three
inches below land surface, and install a protective locking lid consisting of
a cast-iron valve box assembly. Center the lid assembly in a three foot
diameter concrete pad sloped away from the valve box. Ensure that free
drainage is maintained within the valve box. Also, provide a screw-type
casing cap to prevent infiltration of surface water. Maintain a minimum of
one foot clearance between the casing top and the bottom of the valve box.
Clearly mark the well number on the valve box lid. Tag the monitoring well
with following information "Non-potable water supply well-groundwater may
contain hazardous material".

2 If an above ground surface completion is used,
extend the well casing two or three feet above land surface. Provide an end-
plug or casing cap for each well. Shield the extended casing with a steel
guard pipe which Is placed over the casing and cap, and seated in a two-foot
by two-foot by four-inch concrete surface pad. Slope the pad away from the
wall sleeve. Install a lockable cap or lid on the guard pipe. Install three,
three-inch diameter steel guard posts if the base POC determines the well is
in an area which needs such protection. The guard posts shall be five feet in
total length and Installed radially from each wellhead. Recess the guard
posts approximately two feet into the ground. Do not install the guard posts
in the concrete pad placed at the well base. Paint the protective steel
sleeve and clearly number the well on the sleeve exterior. Tag the monitoring
well with the following information "Non-potable water supply well-ground-
water may contain hazardous material."

Provide locks for both flush and above-ground
well assemblies. Turn over the lock keys to the base POC following completion
of the field effort.

(a) Develop each well as soon as practical after
completion with a submersible pump, bailer, and/or airlift method. Continue
well development until the discharge water is clear and free of sediment to
the fullest extent possible. Measure the rate of water produced, the pH,
specific conductance and water temperature during well development and include
this Information In the final report.

(d) Determine by survey the elevation of all newly
installed monitoring wells to an accuracy of 0.01 foot. Notch the top of the
riser casing where well elevations are established. Horizontally locate the
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new wells to an accuracy or 1.0 feet and record the position on both project
* and alto specific maps. Bench marks used must have previously been

established from and are traceable to a USCGS or USGS survey marker.

(e) Measure water levels at all monitoring wells as feet
below the ground surface or below the top of casing elevation to the nearest
0.01 foot. Report as man sea level (MSL). Measure static water levels in
wells prior to well development and before all weall purging which precedes
ampling events.

b. Recommend a candidate well abandonment method(s) or
technaiquo(s) which is applicable to the type of monitoring wells installed and
geological conditions. Consider that these wells will be abandoned at same
future date after the study objectives have been met and there is no longer a
need for the wealls. The actual process of well abandoment is not a part of
this task order. Assure that the recommended method(s) meets State and/or
local well abandorment guidelines or regulations.

o. Complete permits, applications, and other documents which say
be required by local and/or State regulatory agencies for the installation of
monitor wells. File these documents with appropriate agencies and pay all
permitting and filing fees.

r. Soil Borinp

a. Conduct a maximum of 6 soil borings not to exceed a total of
120 linear teet. Accomplish the borinp using hollow-tem auger techniques.
Obtain split-spoon samples at five toot Intervals, using ASTh Method D-1586.
Refer to Section T.H., for soil sample collection details.

b. Scan all split-spoon soil cores with a photoLonization meter
or equivalent organic vapor detector. Include monitoring results In the
boring logs.

c. During the boring operations, describe lithologies encountered
and prepare stratigraphic lop. Place special emphasis on field identifica-
tion of contaminated soils encountered.

d. Whenever possible, measure water levels in all boreholes after
the water level has stabilized. Examine the water surface for the presence of
hydrocarbons. Include this information in the boring logs.

e. Tremle-grout all boreholes to the surface with bentonite. It
is especially important to insure that they be adequately resealed to preclude
future migration of contaminants.

f. Permanently mark each location where soil borins are
drilled. Record the location on a project map for each specific site or zone,
whichever is applicable.
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5. Well and Borehole Cleanup

Remove all well/borehole cuttings and clean the general area
following the completion of each well/borehole. Containerize and store
cuttings suspected to be contaminated according to paragraph I.D.2. of this
task order. Transport these drums to a location within the installation
boundary designated by the POC. The base is responsible for ultimate disposal
of contaminated soils using base reources.

E. Decontamination Procedures

I. Decontaminate all sampling equipment, including internal
components, prior to use and between samples to avoid cross contamination.
Wash equipment with a laboratory-grade detergent followed by drinking quality
water, reagent-grade solvent (methanol), and distilled water rinses. Allow
sufficient time for the solvent to evaporate and the equipment to dry
completely before reuse.

2. Dedicate for each well the onofilament line or steel wire used to
lower sampling equipment Into the well; do not use a line in mwe than one
well. Decontaminate the calibrated water level probe for measuring well
volume and water level elevation before use in each well.

3. Thoroughly clean and decontaminate the drilling rig and tools
before initial use and after each borehole completion. As a minima, steam
clean drill bits after each borehole i installed. Drill from the fleastw to
the "most" contaminated sites, if possible.

* F. Field Sampling

1. Strictly comply with the sampling techniques, maxim holding
times, and sample preservation as specified in the following references:
Standard Methods for the Examination of Water and Wastewater, 16th Edition
(1985), pages 37-44; ASTM, Section 11, Water and Environmental Technology;

IL Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846,
2nd Edition (USEPA, 1984); Methods for Chemical Analysis of Waters and Wastes,
EPA Manual 600/-79-020, pages xiLi to xix (1983); and the Handbook for
Sampling and Sample Preservation of Water and Wastewater, EPA Docuent 600/4-
82-029 (1982).

2. Groundwater Monitoring Wells

a. Allow Wells to stabilize after development for a minimu of 1

day before sampling.

b. Prior to purging the wells, examine the surface of the water
table for the presence of hydrocarbons and take water level measurements to
the nearest 0.01 foot with respect to the established survey point on top of
the well casing. If applicable, measure the thickness of the hydrocarbon
layer.
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a. Purge the well using a submersible pump, bailer, or other
pertinent method. Purge until a minimum of three well volumes (based on
borehole diameter) of water have been displaced and the pH, temperature,
specific conductance, color, and odor of the discharge have stabilized using
the following criteria: pH1 t 0.1 unit, temperature t 0.56C, and specific
conductance t 10 mahos. Include the final measurements In the Results section
of the report.

d. Collect water samples with a Teflon bailer. However, to
collect representative aquifer samples where floating hydrocarbons are
present, use a "thief sampler" or similar device to minimize the Influence of
the free product.

e. If the well(s) cannot be sampled due to well development, well

characteristics, or other reason(s), indicate the reason(s) in the report
(Sequence 4, Item VI below).

f. Remeasure water levels after sampling and when the wells haveI stabzeTd.

3. For surf-ace water/sedinent samples, collect one surface water
sample and one sediment sample at each sample location specified. Collect
samples so as not to cause cross-contamination; obtain downstream samples
firt, and obtain the water sample at each location before the sediment
ample. Measure on site the pH, temperature, and specific conductance for all

water samples.

I. Split all water and sol. samples. Analyze one set and immediately
deliver the other set (the same collection day) to the base POC. The base POC
Will select 10% Of the split samples, package the selections with appropriate
torums, and deliver then to the contractor within 24 hours of receipt. Supply
all packing and shipping materials to the base POC for packaging the split
samples. mnediately ship (within 24 hours) the POC selected samples through
overnight delivery to:

USAFOEL/SA
Bldg 1 0
Brooks AFB TX 78235-5501

For all split samples sent to the USAFOEHL, complete an AF Form 2752A
*Envirormental Sampling Data* and/or an A? Form 2752B *Environmental Sampling
Data - Trace Organics*, (working copies will be provided under separate cover)
with the following Information:

a. Date and time collected

b. Purpose of sample (analyte and sample roup)

c. Installation name (base)

d. Sample number
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e. Source/location and depth of sample

f. Contract Task Numbers and Title of Project

g. Method of collection (bailer, auction pump, air-lift
pup, etc.)

h. Volimes removed before sample taken (well samples only)

i. Special Conditions (use of surrogate standard, etc.)

SJ. Preservatives used

k. Collector's name or Initials

In addition, label each sample container with a permanent ink
pen (laundry marker) to reflect the data in a, b, c, d, j and k above.

5. For every 10 field samples collected, take at least one additional
sample (a field duplicate) for quality control purposes. Table 1 provides a
10% allowance for these additional analyses. Include all quality control data
in the draft and final reports. Duplicates shall be indistinguishable from
other analytical samples such that personnel performing the analyses are not
able to determine which samples are duplicates.

6. For every 20 field water samples collected, prepare and submit for
analysis one field blank for all parameters analyzed in water. Assure that
the water used for field blanks has been tested and is free from contaminants1 which would interfere with the required analyses. A minimum of one field
blank for each parameter Is required. Allowances for these additional
analyses are included in Table 1.

7. Maintain chain-of-custody records for all samples, field blanks,
and quality control samples.Ul

G. Chemical Analyses

1. Analyze water and soil samples collected as specified in Section H
below, Specific Site Work. The analytical parameters are summarized in Table
3 along with the required methods.

2. All analyses shall meet the required limits of detection for the

applicable EPA method identified in Table 3.

3. For those methods which employ gas chromatography (C) as the
analytical technique (E601, SW8010, $W8015,SW8020) positive confirmation of
Identity is required for all analytes having concentrations higher than the
Method Detection Limit (MDL). Conduct positive confirmation by second-column
GC; however, gas chromatography/mass spectroscopy (GC/I) can be used for
positive confirmation If the quantity of each analyte to be confirmed is above
the detection level of the GC/MS instrument. Analytes which cannot be
confirmed will be reported as "Not Detected" In the body of the report, but
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results of all second-column GC or G/S confirmational analyses are to be
Included In the report appendix along with other raw analytical data. Base
the quantification of confirmed analytes on the fLrst-olumn analysis. The
maximum number of seoond-column confirmatLonal analyses shall not exceed fifty
percent (50%) of the actual niuber of field samples (to include duplicates).
The total number of samples for each GC method listed In Table I includes this -

allowance. If GC/S, or a combination of second-oolumn GC and GC/MS, is used,
the total cost of all such analyses for a particular parameter shall not
exceed the funding allowed for positive confirmation using only seoond-column
GC.

11. All chemlW/physica analyses shall confor, to state and other
applicable federal and local regulatory agency legal requLrment3. If a
regulatory agency specifies that a type of analysis be performed In a
certified laboratory, assure compliance with the requirement and furnish
documentation showing laboratory certification with the first analytical data
supplied to the USAFOEHL/TS.

5. Archive all raw data, including QA/QC standards and data, for not
les than five years after project completion. Supply this data to the
USAFOEHL/TS upon request.

H. Specific Site Work

In addition to items delineated in I.A. through I.G. above, conduct
the following specific actions at the sites Identified in Table 4 as noted
below:

1. Fire Training Area 3

a. Drill and construct three shallow groundwater monitoring
wells. One well shall be located southeast in the assumed upgradLent
direction of groundwater flow. Two monitoring wells shall be located
downgradLent, one north and one northeast of the Fire Training Area.

b. Collect one groundwater sample from the existing monitoring
well and three newly constructed monitoring wells. Analyze each groundwater
sample for the parameters listed in Table 5.

2. Landfill 4

a. Drill and construct six shallow monitoring wells. One
monitoring well shall be located upgradlent of Landfill 4 and the remaining
five monitoring wells shall be located downgradient between the landfill
boundary and Stoney Creek.

b. Drill and construct one monitoring well downradient between
the landfill boundary and Stoney Creek, screened in the next underlying
aquifer.
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a. Collect one groundwater sample Tram both or the existing
monitoring wells and seven newly installed monitoring wells. Analyze each
groundwater sample for the parameters listed in Table 6.

d. Collect a maximum of two liquid samples from landfill seeps,
if found, at Landfill 4. Analyze these samples for the parameters listed in
Table 6.

e. Collect a maximUM of two sediment samples along the natural
runoff channels between Landfill 4 and Stoney Creek. Analyze the sediment
samples for the parameters found in Table 7.

C.

3. Landfill I

Collect one groundwater sample from the existing monitoring well
at Landfill 1. Analyze the groundwater sample for the parameters listed in
Table 6.

l. Landfill 3

a. Use historic aerial photographs to determine the exact
boundary location for Landfill 3.

b. Drill and construct four shallow groundwater monitoring
wells. One monitoring wall shall be located southeast of Landfill 3 in the
assumed upgradient direction of groundwater flow. The remaining three
monitoring wells shall be located in the assumed downgradient directioh of
groundwater flow between Stoney Creek and Landfill 3.

a. Collect one groundwater sample froam each of the newly
constructed monitoring wells. Analyze each groundwater sample for the
parameters listed in Table 6.

5. DPDO Waste Storage Area

a. Drill and construct one shallow monitoring well west of the
Waste Storage Area in the assumed downgradient direction of groundwater flow.

b. Collect one groundwater sample trom the newly installed
monitoring well and analyze for the parameters found in Table 8.

- - c. Drill three deep soil borings in a downgradient position from
the waste storage tank. Locate each soil boring greater than 100 feet from
the storage tank. Each soil boring shall be terminated at the groundwater
table, or at a maximt of 30 feet.

d. Collect soil samples at 5 foot intervals tram each soil boring
and analyze for the parameters found In Table 9.

e. Collect two surface runoff samples, if obtainable, frm
natural channels between the waste storage tank and Stoney Creek. Analyze
these surface runoff samples for the parameters found in Table 8.
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f. Collect two sediment samples from natural channels between the
waste storage tank and Stoney Creek. Analyze the sediment samples for the
parameters listed in Table 9.

6. Coal Pil

a. Drill two shallow soil borings at the location of the coal
pile near Building 2700. The maximum depth of each soil boring shall not
exceed 10 foot. Collect soil samples at the 2.5 foot, 5 foot and 10 foot
intervals. Analyze the soil samples for the parameters found in Table 10.

b. Collect one shallow soil boring at an uncontaminated location
within the installation boundary to be used as a background sample. The
mauimum depth of the soil boring shall not exceed 10 feet. Collect soil
samples at the 2.5 foot, 5 foot and 10 foot Intervals. Analyze the soil
samples for the parameters found in Table 10.

I. Data Review

1. Tabulate field and analytical laboratory results, including field
and laboratory parameters and QA/QC data, as they become available and
incorporate them into the next monthly R&D Status Report (Sequence No.1, Itom
VI below) forwarded to the USAFOEHL. In addition to the results, report the
following:

a. the time and dates of sample collection, extraction (if
applicable) and analysis;

b. the method used and Method Detection Limits achieved;

c. the chain-of-custody forus;

d. a cross-reference of laboratory sample numbers and field

sample numbers; and

e. a cross-reference of field sample numbers to Wells, boreholes,

sites, etc.

2. Upon completion of all analyses, tabulate and incorporate all

results into an Informal Technical Information Report (Sequence No. 3, Item VI
below) and forward the report to USAFOEHL for review a minimum of two weeks
prior to submission of the draft report. Provide as a minimum the information
specified in I.1.1 above.

3. Imedately report to the USAFOEHL Program Manager or his

supervisor via telephone, data/results generated during this investigation
which indicate a potential health risk (for example, a contaminated drinking
water aquifer). Follow the telephone notification with a written notice
within three days; attach a copy of the laboratory raw data (i.e.,
chromatograms for sample and standards run with sample).
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J. Reporting

1. Prepare a draft report delineating all findings of this field
Investigation and forward It to the USAFOEHL (as specified in Sequence No. 4,
Item VI below) fot Air Force review and mment. Strictly adhere to the
USAFOEHL report format (mailed under separate cover). The format is an
Integral part of this delivery order. Draft reports are considered "drafts"
only In the sense that they have not been reviewed and approved by Air Force
officials. In all other respects, wdrafts" must be complete, In the proper
format, and free of grammatical and typographical errors. Include as a mini-
mum, discussion of the regional/site specific hydrogeology, well and boring
los, data from water level surveys, groundwater surface and gradient maps,
water quality and soil analysis results, available geohydrologic cross
sections, and laboratory and field QA/QC information. For State's requiring
the field work or technical effort be supervised by a State registered
geologist, engineering geologist or professional engineer, Insert this
Information in the report to include registration numbers, certificates and
seals (as appropriate).

2. Review the Results, Conclusions and Recommendations concerning the
sites listed in this task which were investigated during a previous IRP Phase
II staged work effort. Use this information and data from previous efforts to
establish trends and develop conclusions and recomendations. Integrate all
investigative work done at each site to date so the report reflects the total
cumulative information for each site studied In this effort.

3. In the Results section, Include water and soil analytical results
Kand field quality control sample data. Report all Internal laboratory quality

control data (lab blanks, lab spikes and lab duplicates) and laboratory
quality assurance information in an appendix of the report. Also provide
second-column confirmation results and quantities, and include which columns
were used, instrument operating conditions, and retention times. Summarize In
the appendix the specific collection technique, analytical method (Standard
Methods, EPA, etc.), holding time, and limit of detection for each analyte

4. Make estimates of the magnitude, extent and direction which
detected contaminants are moving. Identify potential environmental
consequences of the discovered contaminants, where known, based upon State or
Federal standards.

5. Plot and map all field data collected for each site according to
surveyed positions.

6. In the Recommendation section, address each site and list them by
category:

a. Category I consists of sites where no further action
(including remedial action) is required. Data for these sites are considered
sufficient to rule out unacceptable public health or environmental hazards.
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b. Category II sites are those requiring an additional Phase II
effort to determine the direction, magnitude, rate of movement and extent of
detected oontaminants. Identify potential environental consequences of
discovered contamination.

a. Category III sites are those that will require remedial action -

(ready for IRP Phase IV). In the recommendations for Category III sites,
include any possible Influence on sites in Categories I and/or II due to their
connection with the same hydrological system. Clearly state any dependency
between sites in different categories. Include a list of candidate remedial
action alternatives, including Long Term Monitoring (LTM) as remedial action,
and the corresponding rationale that should be considered in selecting the
remedial action for a given site. List all alternatives that could
potentially bring the site Into compliance with environmental standards. For
contaminants that do not have standards, EPA recommended safe levels for
noncarcinogens (Health Advisory or Sull;ested-No-Adverse-Response Levels) and
target levels for carcinogens (1 x 10 cancer risk level) may be used.
Unless specifically requested, do not perform any cost analyses, or
cost/benefit review for remedial action alternatives. However, in those
situations where field survey data indicate imediate corrective action is
necessary, present specific, detailed recommendations.

For each category above, smmarize the results of field data,
enviromental or regulatory criteria, or other pertinent information
supporting conclusions and recommendations. Reduce this summary information
into a table (or tables) and insert it (or them) into the text and the
Executive Summary.

7. Provide cost estimates by line item for future efforts recommended
for Category II sites and LTM Category III sites. Submit these estimates
concurrently with the approved final technical report in a separate document.
Only the cost requirements outlined In Sequence No. 2, Item VI, need be
submitted.

a. For Category II sites, develop detailed site-specific
estimates using prioritized costing format (i.e., cost of conducting the
required work on: the highest priority site only; the first two highest
priority sites only; the first three highest priority sites only; etc., until
all required work is discretely costed) for the proposed work effort. The Air
Force determines the priority of sites from contractor recommendations.
Consider the type of contaminants, their magnitude, the direction and rate of
their migration, and their subsequent potential for environmental and health
consequences when developing recommendations for site prioritization.

b. For Category III sites slated for long term monitoring,
develop site specific estimates which detail the costs associated with: (1)
permanent installation of monitoring wells; (2) ground water sampling
interface equipment, Including permanent installation of pumps and sampling
lines; and (3) four quarterly (1 year period) sample collections and
laboratory chemical analyses of ground water, etc.
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8. Provide an Inventory of all on-bane Wells, to include production,
Irrigation, monitoring, etc. If the veil has been abandoned, note the reason.

9. Reference in an appendix any local, State and/or Federal
regulations which require specific well drilling techniques, materials, well
development, purging, and sampling methods as specified in this work effort.

II. SITE LOCATION AND DATES: None

I III. BASE SUPPORT:

A. Prior to any contractor digging or drilling, the Base Civil Engineer
will locate underground utilities and issue digging permits.

B. The Base Civil Engineer will assign accumulation points within the

installation for the contractor to use to deliver any drill cuttings or well
Installation fluids generated from the required work which are suspected to be
hazardous.

C. The Base Civil Engineer will take custody of any drill cuttings or

well installation fluids suspected to be hazardous and properly dispose of the
material according to applicable state and/or federal regulations.

D. The base will provide the contractor with existing engineering plans,
drawings, diagrams, aerial photographs, etc., to evaluate sites under
investigation.

Ui E. The base POC will select 10% of the split samples provided by the

contractor, package them, and ensure they are picked up by the contractor within
24 hours of sample receipt. See paragraph I.F.4.

F. The Base will arrange for and have available prior to the start-up of
field work, the following services, materials, work space, and items of equipment
to support the contractor conducting the survey:

1. Personnel Identification badges, vehicle passes and/or entry permits.

2. A secure staging area for storing equipment and supplies.

- 3. A supply (i.e., fire hydrant) of large quantities (up to a maximum of
1,000 gallons) of potable water for equipment cleaning, etc.

4. A paved area where drilling equipment can be cleaned and
decontaminated. A source of potable water (i.e., ordinary outdoor water faucet)
and a 110/115 VAC electrical outlet must be available within 25 feet of the paved

area for steam cleaner hookup. Drainage from this paved area should be through a,
oil/water separator to a sanitary sewer.

II [|A-15
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5. A temporary office area, not to exceed 100 square feet and equipped
with a Class A telephone for local and long distance telephone calls. The con-
tractor shall pay for any long distance telephone calls made by his personnel from
this phone.

6. A household-type refrigerator having approximately 2 cubic feet ot
freezer space.

7. A set of keys to existing monitoring well looks. The contractor shall
return the keys to the base when the survey has been completed.

IV. GOVERNMENT FURNISHED PROPERTY: None

V. GOVERNMENT POINTS OF CONTACT:

1. USAFOEHL Technical Program Manager 2. Batt Point of Contact (POC)
Capt Brian D. McCarty Lt Steve Warren
USAFOEHL/TSS USAF Hospital/SGPB
Brooks AFB TX 78235-5501 Seymour Johnson AFB NC 27531-5300
(512) 536-2158 (919) 736-5556/5557

AUTOVON 2110-2158/2159 ALTOVON 488-5556"5557
1-800-821-4528

3. MAJCOM Monitor 41. Base Civil Engineer POC
Col Jerry Dougherty Mr Donny Jones
HQ TAC/SGPB 4 CSG/DEEV
Landiey AFB VA 23665-5001 Seymour Johnson AFB NC 27531-5005
(804) 764-5857 (919) 736-6501
AUTOVON 574-5857 AUTOVON 488-6501
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Vi. in addition to sequence numbers 1, 5 and 10 listed in Attachment 1 to the
contract, and which apply to all orders, the sequence numbers listed below are
applicable to this order. Also shown are dates applicable to this order.

Sequence No. Para No. Block 10 Block I I Block 12 B 31Bok 14

19
(TOP)' I.B. OI"2E 31 Jul 86 31 Jul 86 15

7 (Health & I.C. OTIME 31 Jul 86 51 Jul 86 3
.. Safety)

3 (Prelim 1.1.2 OIE 06 3
Data)

I (Tech. 1.J.1. ONE/R 30 Sep 86 31 Oct 86 31 &uZ 87 "'

Rpt)

2 (cost data) I.J.7. OTIE 27 Feb 87 30 Jun 87

1 MONTHLY 29 Aug 86 29 Auk 86 **' 3

15 lTHLY 29-Aug 86 29 Lut- 86 **06s 3

*The Technical Operations Plans (TOP) required for this stage Is due within two
weeks of the Notice to Proceed.

*Upon completion of the total analytical effort and before submission of thei first draft report.

"'*Two draft reports (25 copies of each) and one final report (50 copies plus the
original camera ready copy) are required. Incorporate Air Force cments into th-
second draft and final reports as specified by the USAFCEIL. Supply the USAFOEHI
with an advance copy of the first draft, second draft, and final reports for

is acceptance prior to distribution. Distribute the remalning 24 copies of each
daft report and 49 copies of the final report as specified by the USAFOHL.

"*Submit cost estimates (five copies) in a separately bound document with the

Final Report only. Provide estimates for only those sites recmended for
additional Phase 11 work (Category I) and Phase IV, Long Term Monitoring,
(Category III).

""*Submit monthly hereafter.
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TABLE 2
VOLATILE ORGANIC AND AROMATIC COMIPOUNIDS (VOC)

Purgeable Halocarbons PureaArmatics-
EPA Method 601 aw eooe EPA Method (ooZ_

Brodi ohloromethane Benzene
Bromof or. Chlorobenzene
Brouenthane 1, 2-Diohlorobenzene
Carbon tetrachloride 1 ,3-Diohlorobenzone -

Chlorobenzene 1 ,J-Dichlorobenzene
Chloroothazle Ethylbenzmne
2-Chloroothylvinyl ether Toluene
Chloroform o-xyl one
Chloromethane p-xylene
Di bromoohlorcuethane .- Xylo e
1 ,2-Dichloraonzene
1, 3-Dichlorobenzene
1, 4-Dihlorobenzene
Dichlorodifl uorcmethane
1, 1-Dichioroethane
1 ,2-Dichlotoethafl*
1, 1-Dichloroethene
trans-i *2-Dichloroothene
1, 2-Dlchloropropane
cia-i ,3-Dichloropropene
trans- , 3-Dichloropropene
Methylene chloride
1,1 ,2,2-Tetrachloroethane
Tetrachlorethylene
1,!. 1-Trichioroethane
1,1 ,2-Trichloroethane
Trichloroethylene
Trichlorofl uoromethane
Vinyl Chloride
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TABLE 3
Analytical Parameters, Methods and Required Detection Limits

Parameter Method Detection Limit

Petroleum Hydrocarbons - water £418.1 1 mg/L
Petrolemu Hydrocarbons - soil SW3550/E418.1 1 mg/kg

Aromatic volatile organics - water -SS030OV8020E , 0oZ a
Aromatic volatile organics - soil SW5030W60e (ooZ a

Halogenated volatile organics - water £601 a
Halogenated volatile organics - soil SWS030/MWa10 e (l a

13 Priority Pollutant Metals - water
arsenic £206.2 0.001 mg/L
antimony £200.7 0.032 mg/L
beryll ium £200;T 0.0003 mg/L
cadmiLum £200.7 0.0041 mg/L
chromium £200.7 0.007 mg/I,
copper £200.7 0.006 mg/L
lead £200.7 0.042 mg/I

r mercury E245.1 0.0002 mg/L
nickel £2007 0.015 mg/L
selenium E270.2 0.002 mg/L
silver £200.7 0007 mg/L.
thallium £200.7 0.010 mg/L
zinc £200.7 0.002 mg/

13 Priority Pollutant Metals - soil
arsenic Sw3050/SWo60 0.1 mg/kg
antimony S3050/SW6010 3.2 mg/kg
beryllium SW3050/SW6010 0.03 mg/kg
cadmi SW30SO/SW6010 0.41 mg/kg

I chromium SW3050/SW6010 0;7 mg/kg
copper SW3050/SW6010 0.6 mg/kg
lead SW3050/SW6010 1;2 mg/kg
mercury SW7471 0.1 mg/kg
nickel SW3050/SW6010 1;5 mg/kg
selenium SW3050/SW7740 0.2 mg/kg
silver SW3050/SW6010 07 mg/kg
thallium SW3050/SW6010 4.0 mg/kg
zinc SW3050/SW6010 0.2 mg/kg

Extractable Priority Pollutants - water £625 a
Extractable Priority Pollutants - soil SW3550' /eOa a

Lead - water £239.2 0.002 mg/L!
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Parmeter Method Detection Limit

Common Anions - Water
bromide A429 0. 1 ug/L
chloride A429 0. 1 mg/L
fluoride A429 0.05 ig/L
nitrate A429 0; 1 mg/L
nitrite A429 0.1 mg/L
phosphate A429 0.1 mg/L

sulfate A429 0.1 mg/L

Non-Halogenated Volatile
Organics - water or soil SW5030/SW8015 a

Total Cyanide - water A44 29 E 335.? 0.020 mg/L
Total Cyanide - soil -&-03n D?35.Z 20 mg/kg

Alkalinity - water
bicarbonate A403 10 mg/L
carbonate A403 10 mg/L
hydroxide A403 10 mg/L

Total Metals Screen - soil
aluminum SW3050/SW6010 4.5 mg/kg
antimony 3W3050/SW6010 3.2 mg/kg
barium SW3050/SW6O1o O.2 mg/kg
beryl.l £ in SW3050/SW6010 0.03 m/kg
boron SW3050/SW6010 0.5 mg/kg
cadami SW3050/SW6010 0.4 mg/kg
calcium SW3050/SW6010 1 ;0 mg/kg
chromium rSW3050/SW601 0 O.T mg/kg
cobalt 5W3050/SW6010 0.7 mg/kg
copper SW3050/SW6010 0.6 mg/kg
iron SW3050/56010 0.7 mg/kg
lead SW3050/SW6010 4.2 mg/kg
magnesium SW3050/SW6010 3.0 mg/kg
manganese SW3050/SW6010 0.2 Sg/kg
molybdiu n S3050/SW6010 0.8 mg/kg
nickel SW3050/SW6010 1;5 mg/kg
potassium SW3050/SW6010 Determine at time

of analysis.

silica SW3050/SW6010 5.8 mg/kg
silver SW3050/SW6010 0.7 mg/kg
sodium S3050/SW6010 2.9 mg/kg
thall un SW3050/SW6010 4.0 mg/kg
vanadium SW3050/SW6010 0.8 mg/kg
zinc SW3050/SW6010 0.2 mg/kg

Conductance - water E120.1

pH - water E150.1
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Total Dissolved Solids (TmS) -water £160.1 10 mg/L

Tmperature - water EITO.1 -

EP Toxicity - soil SW1310 b
Extraction & Analytical

Notes:

S aDetection limit as specified by the applicable EPA or Standard Method; report

as mg/L. for water samples and mg/kg for soil samples.

b Metal mg/L of Leaching Solution

As 0.002
Ba 0.1
Cd 0.005
Cr 0.05
Pb 0.1
HS 0.0002
Se 0.002
Ag 0.01

Additional Notes:

1. VOC (VOC means volatile organic chemicals as defined by EPA in Federal
l Register) refers to analysis for both Aromatic Volatile Organics and

Halogenated Volatile Organics.

2. "A" Methods - Standard Methods for the Examination of Water and
Wastewater, 16th Edition (1985).

3. 'E" Methods - U.S. Enviromental Protection Agency

4. "SW" Methods - Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods, S-846, 2nd Edition (USEPA, 1984)

5. For soil samples, report results as mg/kg of dCy soil. Report moisture
- content for each soil sample.
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TABLE 4

List of Sites Requiring Phase 11, Stage 2 'Work

Fire Training Area 3
Landfill No. 4
Landfill No. 1
Landfill No. 3
DPDO Waste Storage Area
Coal Pile

TABLE 5

Analytical Requirements for Water Samples at
the Fire Training Area 3

Petroleum Hydrocarbons E418.1
Aromatic Volatile Organics SW503u0WO EGOZ
Halogenated Volatile Organics E601
Lead E239.2
Specific Conductance E120.1
pH E150.1
Temperature E170.1

TABLE 6

Analytical Requirements for Water Samples at
Landfill 4, Landfill 1 and Landfill 3

Petroleum Hydrocarbons E418.1
Aromatic Volatile Organics SW03044 E( 0OZ
Halogenated Volatile Organics £601
13 Priority Pollutant Metals £200.7

E206.2
£245;1
E270.2

Extractable Priority Pollutants £625
Specific Conductance E120.1
pH E150.1
Temperature E170.1
Total Dissolved Solids (TDS) £160.1
Common Anions A429
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TABLE T

Analytical Requirements for Sediment Samples at Landftill 4

Petroleum Hydrocarbons SW3550/E418.1
Aromatic Volatile Organics 8W50390/s W O Z
Halogenated Volatile Organic* S030/Cmei 0 E 4O
13 Priority Pollutant Metals SW3050/SW6010

SW3050/SW7060
SW7471
SW3050/SW7740

Extractable Priority Pollutants SW3550/S8wnG / ( sZ5

TABLE 8

Analytical Requirements for Water Samples at
the DPDO Waste Storage Area

Petroleum Hydrocarbons E418.1
Aromatic Volatile Organics SW5Q3 Sw802G 64oOz
Halogenated Volatile Organics E601
Non-Halogenated Volatile Organics SW5030/SW8015
13 Priority Pollutant Metals E200.7

E206.2
E245.1
E270.2

Extractable Priority Pollutants E625
I I Total Cyanide 11412D-335.Z

Specific Conductance E120.1
pH E150.1
Temperature E170i
Total Dissolved Solids (TDS) E160.1
Comon Anions A429
Alkalinity (Separately report carbonate,

bicarbonate and hydroxide
alkalinity) A403

TABLE 9

Analytical Requirements for Soil and Sediment Samples
at the DPDO Waste Storage Area

Petroleum Hydrocarbons SW3550/E418.1
Aromatic Volatile Organics SWSM/M C (0o7
Halogenated Volatile Organics SW59301SW800 EC (o0
Non-Halogenated Volatile Organics SW5030/SW8015
13 Priority Pollutant Metals SW3050/SW6010

SW3050/SW7060
SW7471
SW3050/SW7740

Extractable Priority Pollutants SW3550/SVW2 I (A5

Total Cyanide 10120 -335.2
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TABLE 10

Analytical Requirements for Soil Samples at the
Coal Pile, Building 2700 and Background Sample

Total Metals Screen SW3050/SW6010
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n W. JOSEPH ALEXANDER

Education

* B.S., Geology, East Carolina University, 1972
M.S., Geology, Northern Arizona University, 1974

(Hydrogeology/Engineering Geology Emphasis)

Registration

Registered Geologist - State of Georgia (No. 559)

Experience

1984 to date. Research Triangle Institute. Manager of Hydrogeology
Department, Center for Environmental Measurements, Environmental Scien-
ces and Engineering Unit. Technical and administrative responsibili-
ties as leader of hydrogeology and support staff conducting research
and applied hydrogeological projects. Currently Task Leader for

(7 ground-water aspects of pilot study for EPA National Pesticide Survey.
Responsibilities include determining the ground-water vulnerability of
six counties and development of sampling protocol for domestic and
community well systems. Currently Task Leader for Stage 2 hydrogeo-
logic assessment of five waste disposal sites at one Air Force base.
Involved in ground-water contamination and baseline environmental
studies for commercial clients. Recently Task Leader on first stage of
the EPA's National Pesticide Survey to determine ground-water vulner-
ability at county levels throughout the United States. Recently
Project Leader for Phase II, Stage 1 ground-water contamination studies
at several Air Force bases under DoD's Installation Restoration
Program. Project Leader on work assignment with EPA's Office of Solid
Waste to provide technical support necessary to resolve various hydro-

i* geologic issues used in the development of locational siting guidelines
for hazardous waste treatment, storage, and disposal facilities.

1979 to 1984. Law Engineering. Senior Hydrogeologist, Natural
Resources ana Waste Management Division. Responsible for management of
hydrogeological services group. Technical direction of studies dealing
with ground-water contamination, remedial measures assessment, and
related environmental surveys. Activities largely centered within the
chemical, paper, petroleum, and nuclear industries. Ground-water
contamination evaluations of landfills, land treatment areas, spill
sites, underground storage tanks, and waste pits, ponds, and lagoons.
Designed and implemented recovery, containment, and monitoring systems
for petroleum products released within a variety of hydrogeologic
settings. Conducted aquifer tests and dispersion testing for hydraulic
characterization of contaminated sites. Developed data base management
systems for interpretation of site hydrogeology and ground-water
contaminant distribution. Evaluated effectiveness of ground-water

' containment/diversion alternative in controlling oxygen demand on
stream using two-dimensional computer model. Also responsible for
regional aquifer characterization studies and for ground-water supply
evaluations.
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Experience (Continued)

1977 to 1979. Soil & Material Engineers. Engineering Geologist/
Hydrogeologist, Engineering Department. Responsible for management of
a variety of hydrogeological, geotechnical, and engineering geology
projects. Evaluation of contaminated ground-water sites and design and
implementation of remedial systems. Other types of projects included
subsurface evaluation of dam sites, foundation engineering, industrial
site development, and the evaluation of waste disposal sites.

1974 to 1977. Law Engineering. Staff Hydrogeologist, Water Resources
Department. Responsibilities included preparation of ground-water geo-
logy sections of Preliminary Safety Analysis Reports for nuclear power
and fuel reprocessing plants, feasibility studies for ground-water sup-
plies and evaporation-percolation ponds, and ground-water investiga-
tions for pollution control facilities and coal-gasification plants.

1972 to 1974. Department of Geology, Northern Arizona University.
Graduate Teaching Assistant. Responsibilities included instructing
courses and leading related field trips for engineering geolngy, physi-
cal geology, and physical science laboratory courses. Worked part time
for registered hydrogeologist in conducting aquifer tests in municipal
well fields, performing geologic mapping, and conducting geomagnetic
investigations in northern Arizona.

Professional. Associations

International Association of Hydrogeologists
Association of Ground-Water Scientists and Engineers
Association of Engineering Geologists

Selected Publications

Alexander and Liddle, "Ground-Water Vulnrability Assessment in Support
of the First Stage of the National Pesticide Survey," Proceedings of
the Agricultural Impacts on Ground Water Conference, Omaha, Nebraska,
1986.

Alexander, Miller, and Seymour, "Mitigation of Subsurface Contamination
by Hydrocarbons," National Conference on Management of Uncontrolled
Hazardous Waste Sites, 1982.

Miller and Alexander, "Geologic Aspects of Waste Disposal Site Evalua-
tions," Association of Engineering Geologists, Bulletin Vol. XVIII,
No. 3, 1981.

Miller, Schlecht, and Alexander, "Groundwater Assessments for Corporate
Planning," Abstract, Water Pollution Control Federation, Detroit, 1981.

Alexander, "Measurements of Oxygen-Related Parameters in a Shallow
Aquifer System." Abstract, Presented to the National Water Well Asso-
ciation, Las Vegas, 1980.

Alexander, "Geology and Geomagnetics of West Flagstaff, Conconino
County, Arizona," Geological Society of America Abstracts, Vol. 6, No.
5, 1974.

Alexander, as participant with others, "Pollution Studies of Tar River
Tributaries on the North Carolina Coastal, Plain," Report Number
GY-9181, National Science Foundation, 1971.
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Selected RTI Reports

Alexander and Winters, "Results of Reconnaissance Survey to Evaluate
Low Ground-Water Levels in Vicinity of Waste-Treatment Facility."
Report prepared under commercial contract 432N-3665, 1986.

Alexander, Liddle, Mason, and Yeager, "Ground-Water Vulnerability
Assessment in Support of the First Stage of the National Pesticide
Survey." Report under EPA Contract No. 68-01-6646, 1986.

Alexander, Lehr, and Aller, "Training Manual for Using DRASTIC Hydro-
geologic Factors in Conducting a National Ground-Water Vulnerability
Assessment." Draft Report Under EPA Contract No. 68-01-6646, 1985.

Alexander, Truesdale, and Liddle, "Technical Considerations for Defin-
ing the Protectiveness of Various Locational Settings of Hazardous
Waste Treatment, Storage and Disposal Facilities." Draft Report under
EPA Contract No. 68-03-3149-1-4, 1985.

Winters and Alexander, "Possible Explanations for the Occurrence of
Elevated Ammonia Concentrations in Shallow Ground-Water Systems."
Report Prepared under Commercial Contract 432T-3045, 1985.

Alexander and Truesdale, "Estimating Ground-Water Velocities and Time
of Travel at Treatment, Storage, and Disposal Facilities." Draft Report
under EPA Contract No. 68-03-3149-1-4, 1984.

m Alexander and Truesdale, "Characterization of Vertical Gradients with
Consideration for Measurements at Treatment, Storage, and Disposal
Facilities." Draft Report under EPA Contract No. 68-03-3149-1-4, 1984.

Alexander and Truesdale, "The Potential Application of Environmental
Isotopes in Hydrogeologic Investigations of Treatment, Storage, and
Disposal Facilities." Draft Report under EPA Contract No. 68-03-3149-

U 1-4, 1984.

Alexander, "The Relationship Between Water-Table Slope and Hydraulic
Gradient with Considerations for Measuring Representative Hydraulic
Gradients at Treatment, Storage, and Disposal Facilities." Draft
Report under EPA Contract No. 68-03-3149-1-4, 1984.

Alexander, "Technical Issues Regarding Variable Density Fluids with
Considerations for Ground-Water Monitoring at Treatment, Storage, and
Disposal Facilities." Draft Report under EPA Contract No. 68-03-3149-
1-4, 1984.

Alexander and Liddle, "Installation Restoration Program-Phase II:
Confirmation/Quantification Stage 1, Shaw Air Force Base, South
Carolina." Draft Report under DoD Contract No. F33615-83-D-4010, 1984.

May 1987
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STEVEN L. WINTERS

Education

B.S., Geology, Indiana University, 1981
M.S., Hydrogeology, University of Waterloo, 1984

(Synthetic Organic Solute Transport in Groundwater)

Experience

December 1985 to date. Research Triangle Institute. Research Hydroge-
ologist, Hydrogeology Department, Center for Environmental Measure-
ments, Environmental Sciences and Engineering Unit. Principal activity
has been project hydrogeologist on soil, surface water and ground-water
investigations at the Seymour Johnson Air Force Base, Goldsboro, North
Carolina under the Air Force Installation Restoration Project. Other
projects have been to assist in the development and validation of
statistical techniques to aid in the characterization of hazardous
waste sites, help design column experiments to evaluate EPA's Toxicity
Characteristic Leaching Procedure, provide geologic and hydrogeologic
support in the development of a natural-gas reservoir simulation numer-
ical model, survey current underground storage tank leak detection
methods, assess the general transport characteristics of gasoline
constituents in ground water and assist in the design and implementa-
tion of seepage meter surveys in the North Carolina coastal plain.
Topics of major document reviews have included the applicability of
using generic ground-water transport modeling to regulate hazardous .
waste disposal practices, ground freezing as a method of contaminant
containment, and a large-scale lab study to estimate earthen liner
integrity in the field.

1984 to November 1985. Woodward-Clyde Consultants. Senior Staff
Hydrogeologist, Water Resources Group. Served as Project Hydrogeol-
ogist for two EPA Superfund projects in northern California and Wash-
ington. Tasks included the design and implementation of ground-water
monitoring networks, soil and water sampling programs, and contaminant
transport modeling. Also assisted the Water Resources and Geotechnical
staff in assessing organic contaminant migration potential in ground
waters contaminated by leaking storage tanks or surface spills in
Silicon Valley and wood-preservative plants in northern California.

1981 to 1984. Atomic Energy of Canada, Chalk River Nuclear Labora-
tories, Chalk River, Ontario. Research Assistant. Principal duties
included assistance on research into processes of inorganic and organic
solute transport at the ground-water surface-water interface. Also
assisted hyrogeologists in research on radio-nuclide transport in the
subsurface.

Professional Associations

Association of Ground-Water Scientists and Engineers (NWWA)
American Chemical Society
American Geophysical Union
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Selected Publications and Reports

S. M. Harkins, R. S. Truesdale, R. Hill, and S. L. Winters. "U.S.
Production of Manufactured Gases: Assessment of Past Disposal Prac-
tices (Draft)." Report under EPA contract No. 68-01-6826, 1986.

S. L. Winters. "Database Aquisition for the Development of Statistical
Methods for Characterizing Ground-Water Contamination at CERCLA
Hazardous Waste Site." Report under EPA Contract No. 68-01-6826, 1986.

S. L. Winters and 0. R. Lee. "In Situ Retardation of Trace Organics in
Groundwater Discharge to a Sandy Stream Bed," submitted to Environ-
mental Science and Technology June 28, 1985.

S. I.. Winters and D. R. Lee. "In Situ Measurement of Organic Solute
Transport Parameters in Groundwater Discharge Environments," EOS 65
(16): 205 (April 17, 1984). Presented at the spring meeting of the
American Geophysical Union, Cincinnati, Ohio. May 14, 1984.

S. L. Winters and D. R. Lee. "Organic Solute in Groundwater Discharge
Environments," Proceedings, Second International Conference on Ground-
Water Quality Research, Tulsa, Oklahoma, March, 1984, pp. 55-58.
National Center for Groundwater Research, Oklahoma State University,
Stillwater, OK.

II

I

May 1987
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SCOTT A. GUTHRIE

Education

B.S., Geology, Marshall University, 1984
Certificate in Ground-Water Resources, J. Sargeant Reynolds Community

College, 1985

Experience

September 1986 to date. Research Triangle Institute. Hydrogeologist,
Center for Environmental Measurements, Environmental Sciences and
Engineering Unit. Primary activities include supervision of monitoring
well installation and ground-water sampling for base installation/
restoration projects for the Air Force, and commercial clients.
Involved in the domestic well sampling for the pilot study of EPA's
National Pesticide Survey.

July 1985 to September 1986. Handex Corporation. Responsible for
permitting, assistance in drilling procedures, sample retrieval,
construction and installation of wells, monitoring of ground-water
levels and determination of hydrocarbon thicknesses in wells.

December 1984 to July 1985. Self-employed as a geological consultant.
Projects included installation of irrigation wells, including soil
classification, soil chemistry, stratigraphy, site evaluations, linear
trend analysis, well design, pump testing, and submittal of reports to
County Health Departments. Another project was installation of supply
well for small town, including hydrogeological evaluation and selection
of well specifications and well-maintenance program.

Professional Associations

National Water Well Association

May 1987
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hi WILLIAM F. GUTKNECHT

Education

B.S., Chemistry, University of Wisconsin, Milwaukee, Wisconsin, 1964
Ph.D., Analytical Chemistry, Purdue University, Lafayette, Indiana,
1970

Experience

October 1983 to Present. Research Triangle Institute. Manager, Envi-
ronmental Chemistry Department, Center for Environmental Measurements,
Environmental Sciences and Engineering. Technical and administrative
management of projects in areas of sample collection, chemical analy-
sis, and precipitation methods development and evaluation, quality con-
trol/quality assurance, and analytical support of other Centers and
Units within RTI. Project leader for multiyear, multidisciplinary ana-
lysis and waste management programs with the DOD Air Force 'and USEPA.

(2
1980 to October 1983. Research Triangle Institute. Supervisor, Envi-
ronmental Chemistry Section. Supervised analytical chemists performing
collection (sampling), recovery and analysis of source, ambient, aque-
ous, industrial hygiene and biological samples. Directed research and
development of new analytical procedures, especially procedures for
characterization (speciation) and quantification of inorganic species.
Other areas of scientific interest and activity include trace organic
analysis and quality control/quality assurance. Used numerous tech-
niques for measurement of trace levels of elements and molecular spe-
cies, including atomic absorption spectrometry, colorimetric methods,
photon-induced x-ray fluorescence, proton-induced x-ray emission, neu-
tron activation analysis, and photoelectron spectrometry. Used Auger

L microscopy to characterize particles in lungs and ESCA to characterize
tellurium, selenium, and lead particles generated and collected in the
laboratory. Developed a new procedure for speciation utilizing a com-
bination of catalysis and gas chromatography for measurement of
Fe+3 , Cu+, and CN" at the parts-per-billion level. Used gas
chromatography and high performance liquid chromatography for analysis
of environmental air samples for ambient hydrocarbons, isocyanates, and
chlordane. Investigated the limitations of a variety of air sample
collection devices including stability of compounds in these devices
and percent recovery from them.

1978 to 1980. Research Triangle Institute. Environmental Chemist.
Prepared quality assurance plans for various analytical studies includ-
ing environmental screening and pesticide analysis programs. Prepared
inorganic and organic samples for quantitative or performance audits
and participated in qualitative or systems audits of various analytical
Iaboratories.
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1971 to 1978. Duke University. Assistant Professor, Department of
Chemistry. -Taught undergraduate courses in general chemistry and in-
strumental analysis. Taught graduate courses in electrochemistry,
trace-element analysis, introductory electronics, and programming and
on-line application of micro and minicomputers. Accomplishments in
research carried out with graduate students under direction included:
(a) development of computer-controlled and real-time, computer-opti-
mized analytical systems; (b) development (with R. L. Walter of Duke
University), proton-induced, x-ray emission analysis system and utili-
zation of this system for analysis of numerous biomedical and environ-
mental samples; (c) development of ion-selective electrode systems for
the measurement of thiols, sulfite and bromide; and (d) studies of cer-
tain trace metals in select physiological systems, e.g., chromium in
human blood serum, aluminum in human brain tissue, and cadmium in human
lungs.

1970 to 1971. Louisiana State University. New Orleans, Louisiana,
PostdoctoraT Research Associate with Professor G. G. Guilbault. Devel-
opment of ion-selective electrodes for the measurement of phosphate;
development of enzyme-based ion-selective electrodes for the measure-
ment of select thiols.

1964 to 1970. Purdue University. Graduate Research with Professor
S. P. Perone. Development of computer-controlled and real-time, compu-
teroptimized electroanalytical systems.

1963 to 1964. University of Wisconsin. Senior Research with Profes- --

sot L. W. ae. Development and construction of a calorimeter.

Professional and Honorary Associations

Phi Lambda Upsilon
Alpha Chi Sigma
American Chemical Society

Chapters or Sections of Books Published

Electronics Experiments 18-21, "Instrumental Analysis Manual," G. G.
Gui'bault and L. G. Hargis, Marcel Dekker, Inc., New York, 1970.

Selected Publications

Perone, S. P., and Gutknecht, W. F., "Double Wave Behavior of Cobalt
(II) in Thiocyanate Medium at Dropping and Stationary Mercury Elec-
trodes," Anal. Chem., 39, 892-895 (1967).

Perone, S. P., Jones, D. 0., and Gutknecht, W. F., "Real-Time Computer
Optimization of Stationary Electrode Polarographic Measurements,"
Anal. Chem., 41, 1154-1162 (1969).

Gutknecht, W. F., and Perone, S. P., "The Numerical Deconvolutfon of
Overlapping Stationary Electrode Polargraphic Curves with an On-Line
Digital Computer," Anal. Chem., 42, 906-917 (1970).
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Gutknecht, W. F., and Guilbault, G. G., "An Electrochemical System for
Monitoring the Removal of Cyanide from Aqueous Systems with Immobilized
Injectase," Environmental Letters, 2(2), 51-57 (1971).

Gutknecht, W. F., Kuan, S. S., Cochran, R. and Guilbault, G. G., "Mea-
surements of Injectase Activity using Sulfide Ion-Selective Electrode,"
Anal. Biochem., 46, 200-208 (1972).

Walter, R. L., Willis, R. D., Gutknecht, W. F., and Joyce, J. M. "An-
alysis of Biological, Clinical and Environmental Samples Using Proton-
Induced X-Ray Emission," Anal. Chem., 46, 843-854 (1974).

Gutknecht, W. F., Baum, R., Walter, R. L., and Willis, R. D., "A New
Method for Preparing Standard Targets for X-Ray Analysis," Anal.
Chem., 47, 1727-1728 (1975).

Tseng, P. K. C., and Gutknecht, W. F., "Direct Potentiometric Measure-
ment of Several Thiols," Anal. Chem., 47, 2316-2319 (1975).

1. IStanford, J. A., Willis, R. D., Walter, R. L., Gutknecht, W. F., and
Antonovics, J., "Proton-Induced X-Ray Emission Analysis - A Valuable
Technique Applied to Trace Metal Investigations of Soils and Metal
Uptake in Plants," Radiation and Environmental Biophysics, 12, 175-180

(1975).

Walter, R. L, Willis, R. D., and Gutknecht, W. F., "Trace Element
Studies in Bioenvironmental Samples Using 3-MeV Protons," In Applica-
tion of Small Accelerators, J. L. Duggan, Ed., 1975, p. 189.

Ariano, J. M., and Gutknecht, W. F., "On-Line, Computer-Controlled
Potentiometric Analysis System," Anal. Chem., 48, 281-287 (1976).

Fowler, B., Fay, R. C., Walter, R. L., Willis, R. O., and Gutknecht, W.
F., "Levels of Toxic Metals in Marine Organisms Collected from Southern
California Coastal Waters," Environmental Health Perspectives, 12, 7176
(1975).

Tseng, P. K. C., and Gutknecht, W. F., "The HgS/Hg Br -Based Bro-
mide Ion-Selective Electrode," Aalyt. Lett., 9, 795-80? (1-976).

Baum, R., Gutknecht, W. F., Willis, R. D., and Walter, R. L., "Proton-
Induced X-Ray Emission Analysis for Metals Extractable from Soils with
Buffer Solutions," Analyt. Chim. Acta, 85, 323-329 (1976).

- - Tseng, P. K. C., and Gutknecht, W. F., "Direct Potentiometric Measure-
ment of Sulfite Ion with Mercuric Sulfide/Mercurous Chloride Membrane
Electrode," Anal. Chem., 48, 1996-1998 (1976).

Baum, R. M., Walter, R. L., Gutknecht, W. F., and Stiles, A. R., "Solu-
tion Deposited Standards Using a Capillary Matrix and Lyophili
zation," in X Ra Fluorescence Analysis of Environmental Samples, T.
Szubay, Ed., Ainn Arbor Press, 1977, pp. '6-17
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Walter, R. L., Willis, R. D., Gutknecht, W. F., and Shaw, R. S.,
"Application of Proton-Induced X-Ray Emission to Bioenvironmental Anal-
ysis," Nucl. Instru. and Meth., 142, 181-197 (1977).

Willis, R. D., Walter, R. L., Shaw, R. W., and Gutknecht, W. F., "Pro-
ton-Induced X-Ray Emission Analysis of Thick and Thin Targets," Nucl.
Instr. and Meth., 142, 67-77 (1977).

Lynn, W. S., Kylstra, J. A., Sahu, S., Tainer, J., Shelburne, J.,
Pratt, P.C., Gutknecht, W. F., Shaw, R., and Ingram, P. "Investigations 4W

of Black Bronchoalveolar Human Lavage Fluid," Chest, 72(4), 483-488
(1977).

Ditzler, M., and Gutknecht, W. F., "Gas Chromatography and Catalysis
Applied to Trace Metal Speciation. Determination of Cuprous Ion,"
Analytical Letters, All 8, 611-618 (1978).

Graham, 0. G., Tiffany, S. M., Bell, W. R. Jr., and Gutknecht, W. F.,
"Autoxidation versus Covalent Binding of Quinones as the Mechanism of
Toxicity of Dopamine, 6-Hydroxydopamine, and Related Compounds Toward
C1300 Neuroblastoma Cells in Vitro," Molecular Pharmacology, 14, 644-
653 (1978).

Ditzler, M. A., and Gutknecht, W. F., "Reexamination of Potentiometric
Studies of the Oxidation of o-Tolidine," Anal. Chem., 50, 1883-1886
(1978).

Gutknecht, W. F., "Performance Audit of Level 1 Environmental Assess-
ment Analytical Systems," Process Measurements Review (EPA), 2 (1), 9
(1979). -

Shelburne, J. 0., Gutknecht, W. F., Wilder, D. R., Ingram, P., and Haw-
kins, H. K., "Respirable Silicon-Positive Particles in Cigarette
Smoke," Federation Proceedings, 38, 1155 (1979).

Lynn, W. S., Kylstra, J. A., Sahu, S., Tainer, J., Shelburne, J. 0.,
Pratt, P. C., Gutknecht, W. F., Shaw, R., Ingram, P., and Wilder, D.,
"Identification and Therapeutic Removal of Foreign Substances in
Phagocytic Cells from Human Airways," INSERM, 84, 345-352 (1979).

Ditzler, M. A., and Gutknecht, W. F., "Determination of Trace Levels of
Iron(III) by Homogeneous Catalysis and Gas Chromatography," Anal.
Chem., 52, 614-617 (1980).

DeVries, C. R., Ingram, P., Gutknecht, W. F., Walker, S. R., Linton, R.
W., and Shelburne, J. D., "Cell-Particle Interactions: Intracellular
Redistribution of Heavy Metals from Particle Surfaces," Lab. Invest.,
42, 111-112 (1980). I

Gutknecht, W. F., and Gaskill A., "Level I Infrared and Low Resolut
Mass Spectrometry," Process Measurements Review (EPA), .2(4), 2-3
(1980).
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Mastin, J. P., Furbish, W. J., Gutknecht, W. F., Ingram, P., and
Shelburne, J. D., "Respirable Inorganic Particulates in Cigarette
Smoke," Proceedings of the Clay Minerals Society, October 5-9, 1980.

Lochmuller, C. H., Wilder, D. R., and Gutknecht, W. F., "A Study of the
Liquid-Liquid Partitioning Process Using Reverse-Phase Liquid Chroma-
tography," Chem. Ed., 57, 381-382 (1980).

Gutknecht, W. F., Ranade, M. B., Grohse, P. M., Damle, A. S., and
Eller, P. M., "Development of a Method for Sampling and Analysis of
Metal Fumes." In: ACS Symposium Series, No. 149, Chemical Hazards in
the Workplace-Measurement and Control, G. Choudhary, ed., American
Chemical Society, 1981, pp. 95-107.

Ditzler, M. A., Keohan, F. L., and Gutknecht, W. F., "Determination of
Cyanide Ion by Homogeneous Catalysis and Gas Chromatography," Analytica
Chimica Acta, 135, 69-75 (1982).

DeVries, C. R., Ingram, P., Walker, S. R., Linton, R. W., Gutknecht, W.
F., and Shelburne, J. D., "Acute Toxicity of Lead Particulates on Pul-
monary Alveolar Macrophages," Laboratory Investigation, 48(1), 35-44
(1983).

Howe, G. B., Jayanty, R. K. M., Rao, A. V., Gutknecht, W. F., and Dec-
ker, C. E., "Evaluation of Selected Gaseous Halocarbons for Use in
Source Test Performance Audits," Journal of the Air Pollution Control
Association, 33(9), 823-832, (1983)T.

Howe, G. B., Jayanty, R. K. M., Gutknecht, W. F., and Decker, C. E.,
"Evaluation of Selected Gaseous Halocarbons for Use in Source Test Per-
formance Audits." In: Proceedings of Measurement and Monitoring of
Non-Criteria (Toxic) Contaminants in Air Specialty Conference, Air Pol-
lution Control Association, Chicago, Illinois, 1983. pp. 258-267.

Shendrikar, A. D., Damle, A., Gutknecht, W. F., and Briden, F., "Mercu-
ry Atmosphere Generation and Media Collection Efficiency Evaluations
for the SASS Impingers." In: Proceedings of Measurement and Monitoring
of Non-Criteria (Toxic) Contaminants in Air Specialty Conference, Air
Pollution Control Association, Chicago, Illinois, 1983, pp. 386-403.

Jayanty, R. K. M. , Parker, C. B., Decker, C. E., Gutknecht, W. F.,
vonLehmden, D. J., and Knoll, J. E., "Quality Assurance for Emissions
Analysis Systems," Environmental Science and Technology, 17(6),
257A-263A, 1983.

Jayanty, R. K. M., Gutknecht, W. F., and Baladi, E. Y. "Guidelines for
Hazardous Waste Removal and Control at Military Installations," Ameri-
can Laboratory, December, 1983.

Margeson, J. H., Knoll, J. E., Midgett, M. R., Oldaker, III, G. B.,
Loder, K. R., Grohse, P. M., and Gutknecht, W. F. "Integrated Meth
for Determining NOx Emissions at Nitric Acid Plants," Analytical
Chemistry, 56(13), 2607-2610, 1984.
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Jayanty, R. K. M., Sokash, J. A., Gutknecht, W. F., Decker, C. E., and
von Lehmden, 0. J. "Quality Assurance for Principal Organic Hazardous
Constituents (POHC) Measurements during Hazardous Waste Trial Burn
Tests," Journal of the Air Pollution Control Association, 35(2),
143-147, rebruaryI 99.

Ward, T. E., Logan, T. J., Midgett, M. R., Jayanty, R. K. M., and
Gutknecht, W. F. "Field Validation of EPA Proposed Method 108 for
Measurement of Inorganic Arsenic Emissions from Stationary Sources," -

Journal of the Air Pollution Control Association, 35(8), 822-827,August I " 3

September 1986
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PETER M. GROHSE

Education

B.S., Chemistry, University of Alabama in Huntsville, Huntsville,
Alabama, 1969

Experience

May 1985 to Present. Research Triangle Institute. Section Supervisor
for race metals nalysis, Environmental Chemistry Department, Center
for Environmental Measurements, Environmental Sciences and Engineering.
Coordination of metals analysis and methods development programs.

July 1975 to April 1985. Research Triangle Institute. Chemist, Envi-
ronmental Chemistry Department, Center for Environmental Measurements,
Environmental Sciences and Engineering. Development of an atomic ab-
sorption technique for the analysis of trace arsine gas. Development
of GC analytical methodology for coal gasification product gases. De-
velopment of analytical methodology for trace elements in environmental
assessment samples. Development of sampling and analytical methodology

r for gaseous trace elements resulting from fuel conversion processes.
Development of methodology for speciation of gaseous As, Se and Hg from
fuel conversion processes. Experienced with source measurement tech-
niques and associated quality assurance guidelines. Development of
analytical methodology for the determination of Pb, Se, Te and Pt in
industrial hygiene samples. Development of speciation and quantitation
techniques for organo metallics utilizing GC-AA and LC-AA interface

j Jtechniques.

May 1972 to July 1974. University of Alabama in Huntsville. Research
Analyst. Water analysis using atomic absorption and colorimetric tech-
niques. Ambient air monitoring using continuous NOx, 03, total

sulfur monitors and continuous GC of HC's, CO.

February 1972 to May 1972. University of Alabama in Huntsville. Grad-
uate Research Assistant. Worked with high vacuum systems and propor-
tional counters used in outer atmospheric cosmic ray studies.

June 1970 to October 1971. U. S. Army. Light Weapons Infantry. Hon-
orable Discharge.

September 1969 to June 1970. University of Alabama (Tuscaloosa).
Graduate leaching Assistant.

September 1968 to August 1969. University of Alabama in Huntsville.
Undergraduate Laboratory Assistant. Synthesis of heterocyclic organic
compounds and study of carbonium ions involved in formation of these
systems.

Professional and Honorary Associations

American Chemical Society
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Selected Publications

McManus, S. P., Carroll, J. T., Grohse, P. M., and Pittman, C. U.,
"2-substituted 5-methyl 2-oxazolines," Organic Preparations and
Proceedings, 1, No. 3, 183-186 (1969).

McManus, S. P., Carroll, J. T., Grohse, P. M., and Pittman, C. U.,
"2,5,-trimethyl-2-oxazoline," ibid, 1, No. 4, 235-238 (1969).

Gangwal, S. K., Denyszyn, R. B., Grohse, P. M., and Wagoner, D. E.,
"Analysis of a Semi-Batch Coal Gasifier Product Gas Using an Automated
Gas Chromatograph," Journal of Chromatographic Science, 16, 368-371,
(1978).

Denyszyn, R. B., Grohse, P. M., and Wagoner, 0. E., "Sampling and Atom-
ic Absorption Spectrometric Determination of Arsine at the 2 mg/mi3

Level," Anal. Chem., 50(8), 1094-1096 (1978).

Grohse, P. M., Gangwal, S. K., and Wagoner, 0. E., "The Fate of Trace
Metals in a Semi-Batch Coal Gasification Unit." Presented at the 30th
Pittsburgh Conference, Cleveland, Ohio, March 5-9 (1979).

Grohse, P. M., Ranade, M. B., and Gutknecht, W. F., "Development of a
Method for Sampling and Analysis of Metal Fumes." Presented at the
American Chemical Society Meeting-in-Minature, Duke University, Durham,
North Carolina, April 17, 1981.

Gutknecht, W. F., Ranade, M. B., Grohse, P. M., Damle, A. S., and
Eller, P. M., "Development of a Method for Sampling and Analysis of
Metal Fumes." Published in Chemical Hazards in the Workplace, G.
Choudhary, Editor, pp. 95-108, 1981.

Grohse, P. M., and Gutknecht, W. F., "Electrothermal Atomization,
Atomic Absorption Measurement of Organotin Species Using the Graphite
Platform." Presented at the American Chemical Society, National Meeting
in New York City, New York, September 27, 1981.

Grohse, P. M., Gutknecht, W. F., Gaskill, A., and Tronzo, C. R., "Anal-
ysis of Trace Quantities of Silicon by Electrothermal Atomic Absorption
Using the Graphite Platform." Presented at the 8th Annual FACSS Confer-
ence in Philadelphia, Pennsylvania, October 19, 1981.

Grohse, P. M., and Gutknecht, W. F., "Development of a Method for
Sampling and Analysis of Organotin Compounds." Part I Separation and
Measurement and Part II Test Aerosol/Vapor Sample Generation,
Collection and Recovery. Presented at the International North American
Organotin Conference in Montreal, Quebec, Canada, August 12, 1983.

Margeson, J. H., Knoll, J. E., Midgett, M. R., Oldaker, III, G. B.,
Loder, K. R., Grohse, P. M., and Gutknecht, W. F. "Integrated Method
for Determining NOx Emissions at Nitric Acid Plants," Analytical
Chemistry, 56(13), 2607-2610, 1984.
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Grohse, P. M., Gutknecht, W. F., and Howard, C. E., "Determination of
Nickel Subsulfide in the Presence of Other Nickel Compounds." Presented
at the 36th Pittsburgh Conference, New Orleans, Louisiana, February 27,
1985. Also, presented at the EPA National Symposium on Recent Advances
in the Measurement of Air Pollutants, Raleigh, North Carolina, May 16,
1985.

r.

L:

September 1986
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BEATRICE M. WILSON

Education

B.S., Medical Technology, Our Lady of the Lake College, San Antonio,

Texas, 1961

Experience

October 1985 to Present. Research Triangle Institute. Chemist, Center
for Environmental Measurements, Environmental Sciences and Engineering.
Prepares environmental samples for analysis using various digestion
procedures and performs trace metal analysis of these samples by means
of flame or furnace atomic absorption spectometry.

May 1985 to September 1985. North Carolina Department of Human
Resources. Env i ronmental Chemist, Health Services Division,
Environmental Health Section, Solid and Hazardous Waste Management
Branch, Bath Building. Assisted the staff and the regulated community
to interpret North Carolina hazardous waste regulations. Provided
technical assistance to state and industry for treatment and disposal
of hazardous materials resulting from discharges.

January 1977 to May 1985. North Carolina Department of Human Resources.
Chemical Analyst 1, Health Services Division, Laboratory Section,
Environmental Sciences Branch, Bath Building. Prepared solid samples
for analysis by using digestion or extraction procedures. Analyzed
drinking water and hazardous waste samples for numerous parameters
using wet chemistry and automated methods. -Automated methods included
using an IL flame spectrophotometer, a Perkin-Elmer Zeeman-5000
spectrophotometer with graphite furnace, an 01 TOC analyzer, and a
rapid flow analyzer. Entered Laboratory data into computer.

October 1974 to June 1975. University of Virginia. Medical
Technologist, Student Health Center. Performed various clinical
laboratory tests, such as complete blood counts, throat cultures,
sedimentation rates, etc.

April 1965 to May 1966. Sloan-Kettering Institute for Cancer Research.
Medical lechnologist. Assisted with bone marrow aspirations on
leukemia patients. Made, stained, and read bone marrow smears.

October 1963 to January 1965. School of Aerospace Medicine. Medical
Technologist, Brooks AFB. Performed various clinical laboratory tests
on experimental animals for the purpose of standardization.

June 1961 to October 1963. Nix Memorial Hospital. Medical
Technologist. Worked in hematology, blood bank, serology, and

histology.

Professional Organizations

American Society of Clinical Pathologists

September 1986
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r4 IAPPENDIX C

INFORMATION PERTAINING TO WATER WELLS LOCATED
WITHIN AND ADJACENT TO THE BASE

Table C-1. Records of Wells Drilled in the
Vicinity of Seymour Johnson AFB

Table C-2. Data for Base Water Supply and
Service Wells

Table C-3. Well Construction Record for
Well 2351
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a TABLE C-1. RECORDS OF WELLS DRILLED IN VICINITY OF SEYMOUR JOHNSON AFB

Depth of Water Yield
Well Depth Diameter casing level (gal/
No. Owner (ft) (in) (ft) (ft) min)

33 N.C. Hide Co. 246 8 .... 105

34 Jack Wright 75 6 71 -18 15

35 Dewey Bros. 49 6 25 -25 --

36 ESSO Station E974 98 6 ......

37 Goldsboro Iron 246 6 141 -- 105
and Metal Co.

38 Edwards' Young 100 6 97 -- 15
Mens Shop

39 Heilig and Myers 127 6 125 -33 56

40 Pepsi Cola 100 6 90 -- 30

m F Bottling Co.

41 8. C. Allen 99 4 31 -- 10

42 Ben R. Lewis 86 4 82 -35 15

43 Charles E. Croom 65 4 61 -4 10

l *44 Dr. W. Trachtenburg 55 4 51 -20 12

45 State Highway 113 6 108 -- 18

Maintenance yard

46 E. H. Robbins 207 6 202 -45 60

47 Paul Best 90 6 85 -15 20

- 48 Central School 101 6 96 -- 30

62 County Homes 228 8 174 -20 150

79 Brogden School 77 6 73 -34 15

80 Berry Mitchell 103 4 101 -- 5

81 Zeb. Mitchell 70 4 68 -- 10

82 Zeb. Mitchell 70 4 68 ..
83 Herbert Mitchell 68 4 66 -- 8

84 Herbert Mitchell 81 4 79 -- 8

85 W. P. Hatsell 74 4 72 -- 8

86 W. P. Hatsell 69 4 67 -- 10

87 J. A. Strader 85 4 83 -- 8

-- = Data not available.

NOTES: Modified after Pusey (1960).
Refer to Figure 14 for location of wells.
(Except for #33, which is in slate, all wells are in sand.

*Well located within a one-mile radius of the sites studied in Stage 2.
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TABLE C-3. WELL CONSTRUCTION RECORD FOR WELL 2351

CAI"1 COOOL4A DEPARTMENTOF NATURAL RESOURCES AND COASdyY DEVELOMENT FOR OFFVICE USE ONLY
ORM111O1 OF ENVISIONMEflAL MANAGEM~ENT - OPOJQWAIBR SCION

P.O. 63127667 - ftAL~C. 276 11. PHNE (019) 7-6003 ad. No. _______ seil No. ~3'
Let.._______ Long. - PC-

WELL CONSTRUCTION RECORD Basin Code _________

Header Ert.-_____ GW-I Ent.-......

DRILINGCONTACTR CI 021 11111: C AKXSTATE WELL CONSTRUCTION
DRILLER REGISTRATION NUMBER 194 PERMIT NUMBER:____________

I WELL LOCATION (Show sketch of the location below)

Neatest Town C1l_43bors HC County uiyaa

RaVlwOwid [at D Depth DRILLING LOG
(Road. Community. or Sub(Invmaioa and Lot No.)Frm TFoatnOer'tn

2. OWNER Cainbridce Bui lders ____________

Cogdtbern- ME 2153 40 mi
City or Town Statef Zip Code 1 0 gnMdCJSn

I-3. DATE DRILLED 111-1 USE OF WELL -0=11"tI~C--.-

CTOTAL DEPTH 40 -. CUTTINGS COLLECTED Oyes O~o Terilnat Drilling~ 401
SDOES WELL REPLACE EXISTING WELL' 0 YetsX No

6 STATIC WATER LEVEL. 14 FT j =bv TOP OF CASING.

TOP OF CASING IS I... FT. ABOVE LAND SURFACE.

7YIELD (90171 10- IS.. METHOD OF TEST Air.

8WATER ZONES (depth), 20 - 40 -

9CHLORINATION: Type 14TH Amount I Cu;'i

0CAIGWall Thickness it additional space is neeced use back Of Ie~rm

Death Dimeter or Weight/Ft M.aterial LOCATION SKETCH

Frtom 0 To 20 Ft 2 ' Sch 40 PY (Show oireCtoit andT distance fronm at least two Stale Roads.

IL From _____To - F -____ _____ o other map reference Points)

From - To - Ft. - -

it GROUT
Death Material Method

From 0 TO 20 .Fl, CtMI't W
From ___ TO ___ Ft _______

Q) SCREEN

Death Diameter Slot Size Material

Fro 40__ O F 2 i 15 in1 PVC
From _ To___ Ft ____ TT___ __

vom _____ao___ Ft. in____ In.5

't,I4AvfL PACK

Srie Malirrjt.

ir~mO .~40 i, BuckShot Gravel-

I (it )i[iI.f-A fl 141il1 T04AT 11hZ Wf.L WAS CONStIIII(.tl I) IN AC:Ll(AfiCL Wti trN. ' 1 INWO&AII4 :I IN

,tA14AI-11S Atiji T14At A I:()IY (14 tillS Ill C04li1) hAS lit IN IiRIhVII)l f)to( T1hF WI OW~.NI R

C-4



APPENDIX D

TECHNICAL OPERATIONS PLAN



a

TECHNICAL OPERATIONS PLAN

PHASE II, STAGE 2

INSTALLATION RESTORATION PROGRAM

SEYMOUR JOHNSON AIR FORCE BASE
GOLDSBORO, NORTH CAROLINA

a

Prepared for

U.S. Air Force Occupational and
Environmental Health Laboratory (OEHL)
Brooks Air Force Base, Texas 78235-5501

October 1986



TECHNICAL OPERATIONS PLAN

PHASE II, STAGE 2

INSTALLATION RESTORATION PROGRAM

SEYMOUR JOHNSON AIR FORCE BASE

GOLDSBORO, NORTH CAROLINA

Prepared for

U.S. Air Force Occupational and
* Environmental Health Laboratory (OEHL)

Brooks Air Force Base, Texas 78235-5501

Prepared by

Center for Environmental Measurements
Resarch Triangle Institute

P.O. Box 12194
Research Triangle Park, NC 27709

October 1986



TABLE OF CONTENTS

P age

1.0 INTRODUCTION. . . . . .................. 1

1.1 Purpose and Scope of Study ..... .............. 1

1.2 Installation Description and History ... ......... 1

1.2.1 Location of Seymour Johnson AFB .... ........ 1
1.2.2 History of Seymour Johnson AFB ............ 1

1.3 Description and History of Individual Sites ....... 2

1.3.1 Site 1 - Fire Training Area No. 3 ... ....... 3
1.3.2 Site 2 - Landfill No. 4 .... ............ 6
1.3.3 Site 3 - Landfill No. 1 .... ............. 8
1.3.4 Site 4 - Landfill No. 3 .............. ... 10
1.3.5 Site 5 - DPDO Waste Storage Area ........... 12
1.3.6 Site 6 - Coal Pile .................. ... 14

2.0 SITE INVESTIGATION SUMMARY .... ................. ... 16

2.1 Overall Facility Investigation .............. ... 16

2.1.1 Literature Review ..... ............... 16
2.1.2 Site Reconnaissance .................. 16
2.1.3 Drilling and Soil Test Boring .... ......... 17
2.1.4 Installation and Development of Groundwater

Monitoring Wells ...... ................ 17

U 2.2 Investigation of Individual Sites .... ........... 18

2.2.1 Site 1 - Fire Training Area No. 3 ... ....... 18
2.2.2 Site 2 - Landfill No. 4 ...... . . 18
2.2.3 Site 3 - Landfill No. 1 .............. ... 22
2.2.4 Site 4 - Landfill No. 3 .............. ... 22
2.2.5 Site 5 - DPDO Waste Storage Area ........... 29
2.2.6 Site 6 - Coal Pile .................. ... 29

3.0 FIELD SET-UP ......... ........................ 36

3.1 Detailed Work Plan .... .................. ... 36

3.2 Health and Safety Plan .... ................ ... 36

3.3 Subcontractor Information .................. ... 37

i



TABLE OF CONTENTS (continued)

4.0 CALIBRATION OF FIELD EQUIPMENT ..... ............... 38

5.0 EQUIPMENT MAINTENANCE ....... .................... 39

6.0 FIELD ANALYTICAL PROCEDURES AND DATA REPORTING ......... 40

6.1 Chemical Data ..... ..................... .40

6.2 Hydraulic Data ...... .................... .40

6.3 Lithologic Logging .... ................... .41

6.4 Surveying Data. ................... 41

6.5 Geophysical Procedures and Data ..... . .. ...... 41

7.0 SAMPLE CUSTODY AND DOCUMENTATION ..... .............. 42

7.1 Sample Numbering ....... .................... 42

7.2 Sample Labeling ...... .................... ..43

7.3 Sample Chain of Custody ...... ................ 43

7.4 Sample Shipping ...... .................... ..46

8.0 DRILLING AND INSTALLATION OF GROUNDWATER MONITORING WELLS. . 47

8.1 Drilling ...... ........................ .47

8.1.1 Drilling at Fire Training Area No. 3 (Site 1). 47
8.1.2 Drilling at Landfill No. 4 (Site 2). ....... 48
8.1.3 Activities at Landfill NO. 1 (Site 3) ........ 48
8.1.4 Drilling at Landfill No. 3 (Site 4) ....... 48
8.1.5 Drilling at the DPDO Waste Storage Area

(Site 5) ....................... 49
8.1.6 Drilling at the Coal Pile Area (Site 6)..... 49

8.2 Soil Sampling ..... ..................... .50

8.3 Monitoring Well Construction and Completion ........ 50

8.4 Well Development ..... .................... ..53

8.5 Geophysical Logging ..... .................. .53

9.0 PUMP TEST ......... .......................... 54

ii



TABLE OF CONTENTS (continued)

P age

10.0 GROUNDWATER MONITORING AND SAMPLING ................. 55

10.1 Groundwater Level Measurements ................ .55

10.2 Surveying of Wells ...... ................... 55

10.3 On-Site Analysis ..... .................... .55

10.4 Sampling for Off-Site Analysis ................ .56

11.0 DECONTAMINATION PROCEDURES .... ................. .58

11.1 Drilling, Soil Sampling, and Monitoring Well
Installation ....... ................... .... 58

11.2 Well Development and Pump Test .... ............. 58

11.3 Water Level Measurements ..................... 59

ll-.4 Water Sampling ..... ..................... .59

11.5 Sediment Sampling ...... ................... 59

12.0 SAMPLE HANDLING AND PACKING ..... .............. . . 60

12.1 Split Sample Procedures ...... ................ 60

12.1.1 Soil Samples ..... .................. .60
IL 12.1.2 Water Samples .......... ... .. .... 60

12.2 Sample Containers ...... ................... 61

12.2.1 Soil Samples ..... .................. .61
12.2.2 Water Samples .... .................. .61

12.3 Sample Handling ....... .................... 62

12.3.1 Soil Samples ..... .................. .62
12.3.2 Water Samples .... .................. .62

12.4 Sample Preservation and Storage .............. .63

12.4.1 Soil Samples ..... .................. .63
12.4.2 Water Samples .... .................. .63

12.5 Procedures for Packing Low Concentration Samples. . 63

12.6 Procedures for Packing Medium and High Concentration
Samples ...... ... ........................ 64

l iii



TABLE OF CONTENTS (continued)

Page

13.0 SITE CLEAN-UP ........ ........................ 65

14.0 FIELD TEAM ORGANIZATION AND RESPONSIBILITIES ... ........ 66

14.1 Organization ...... ...................... .66

14.2 Responsibilities ..... .................... .66

14.3 Training. . . . . . . . . . . . . . . . . . . . . . . 66

15.0 SCHEDULE ....... ... ... ... .. ... ... .. 68

Appendix A - Health and Safety Plan ..... ........ ........ A-I

Appendix B - Statement of Work ...... .................. B-1

FIGURES

No. Page

1 Location of Six Sites to be Investigated .. ... ......... 4

2 Location of Site 1 - Fire Training Area No. 3 ........... 5

3 Location of Site 2 - Landfill No. 4 .... ............. 7

4 Location of Site 3 - Landfill No. 1 ..... ............ 9

5 Location of Site 4 - Landfill No. 3 .... ............. 11

6 Location of Site 5 - DPDO Storage Area ............. .13

7 Location of Site 6 - Coal Pile ..... ............... 15

8 Proposed Locations of Monitoring Wells for Site 1
(Fire Training Area No. 3) .................. ... 19

9 Proposed Locations of Monitoring Wells for Site 2
(Landfill No. 4) ....... ................... 21

10 Proposed Locations of Monitoring Wells for Site 4
(Landfill No. 3) ....... .................... 27

11 Proposed Locations of Monitoring Wells and Borings
for Site 5 (DPDO Storage Area) .... ............. 30

iv



TABLE OF CONTENTS (continued)

U FIGURES (continued)

No. Page

12 Proposed Locations of Boring for Site 6 (Coal Pile) .... 34

13 Example of Sample Labeling System .... ............. 44

14 Example of Chan-of-Custody Form ..... ............ 45

15 Typical Single-Screened Interval Well .... ........... 51

16 Project Organization .... ................... .. 67

17 Proposed Schedule ..... ..................... ... 69

TABLES

No. Page

1 Required Analyses for Site 1 (Fire Training Area No. 3). 20

n3 Required Analyses for Site 3 (Landfill No. 1)......23

4 Required Analyses for Site 4 (Landfill No. 3) ......... 26

5 Required Analyses for Site 5 (DPOO Storage Area) .... 31

6 Required Analyses for Site 6 (Coal Pile) .... ......... 35

I

. ... . . .- =,, aznnm l~ L - | . .. I I . ...V



1.0 INTRODUCTION

1.1 Purpose and Scope of Study

The goals of the Installation Restoration Program (IRP) Phase II

investigation at Seymour Johnson Air Force Base (AFB) are to:

Am a Confirm the presence or absence of contamination resulting from
past waste disposal practices at the base;

* Determine (if possible) the extent and magnitude of contamina-
tion and the potential for migration of those contaminants in
the various environmental media;

s Identify public health and environmental hazards associated
with the contaminated media;

* Recommend any additional actions or future environmental
monitoring necessary to fully assess the potential for contami-
nant migration at or from the base.

1.2 Installation Description and History

1.2.1 Location of Seymour Johnson AFB. Seymour Johnson AFB

is in Wayne County, North Carolina, just southeast of the City of

Goldsboro. The base comprises 3,216 acres of contiguous property. In

addition, the Air Force owns or has easements on four additional sites
totaling 13 acres located in the immediate vicinity of Seymour Johnson

AFB. These sites are primarily used for navigation and communication

i purposes, and have not been included in this Phase II investigation.

1.2.2 History of Seymour Johnson AFB Seymour Johnson AFB

was activated in June 1942, when the War Department approved the

establishment of a technical school southeast of Goldsboro. The

primary mission was to serve as a Headquarters Technical School, Army
Air Force. In 1943, additional missions followed, including the

Provisional Overseas Replacement Training Center, preparing officers

Land enlisted men for overseas duty; and the 326th Fighter Group,

providing training for replacement pilots for the P-47 Thunderbolt. In

1944, basic training of P-47 pilots became the primary mission at

Seymour Johnson AFB.
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At the end of World War II in Europe, Seymour Johnson AFB was

designated a Central Assembly Station for processing and training

troops being reassigned throughout the continental United States and
the Pacific. This function was discontinued in September 1945, and the

base became an Army Air Force Separation Center.

In May 1946, Seymour Johnson AFB was deactivated and in 1949 the

property was deeded to the City of Goldsboro. Between 1950 and 1953,

Piedmont Airlines conducted regular flights into Seymour Johnson Field.

Other facilities at the base were leased to private interests for ware-

housing, temporary residence for a road circus, light manufacturing,

family housing, and special presentations.

At the end of 1952, the City of Goldsboro transferred the base to

the Federal Government, and shortly thereafter, the U.S. Army Corps of

Engineers began construction activities for reopening the base. In

1956, Seymour Johnson AFB was reactivated as a Tactical Air Command

base, and during the same year, the 83rd Fighter-Day Wing was assigned

to the base. The 83rd Fighter-Day Wing was deactivated in 1957, and

the 4th Fighter Group was assigned to the base as the primary, or host,

unit. The 4th Fighter Group was later designated the 4th Fighter Wing.

A Strategic Air Command Unit designated the 4241st Strategic Wing

was activated at Seymour Johnson in 1958. Activation of the 911th

Refueling Squadron took place in early 1959. The 4241st was redesig-
nated the 68th Bomb Wing in 1963.

1.3 Description and History of Individual Sites

Ten sites were identified in the Phase I report as potentially

containing hazardous materials resulting from past activities. Five of

the sites identified in Phase I were selected by the Air Force and

Research Triangle Institute (RTI) for the Phase I, Stage 1 assessment.

Two additional sites (the DPDO Waste Storage Site and a suspected JP-4

contamination site) were added for the Phase II, Stage 1 investigation.

Two sites studied during the Phase II, Stage I investigation (Sites 1

through 5) have been moved to Phase IV (Operations and Remedial

Actions) of the IRP Program. The area identified as Site 6 during the

Stage 1 investigation has been divided into 3 separate sites for this

Stage 2 investigation. The second stage of the Phase 1I investigation
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will include two sites identified in the Phase I report, but not selec-

ik ted as part of the Phase I, Stage 1 investigation. These sites

include Landfill No. 3 and the Coal Pile.

The following descriptions of the six sites to be studied for the
Phase II, Stage 2 investigation are based upon the findings of the

Phase I report (Engineering-Science, 1982) and the Phase II Stage 1
report (RTI, 1986). The approximate location of all six sites are

shown on Figure 1.
1.3.1 Site 1 - Fire Training Area No. 3. The fire depart-

ment has operated fire protection training areas on base where fires
have been ignited and then extinguished. Fire Training Area No. 3 has

been in operation since 1956 and is the major permanent fire training
area on base. The facility is located adjacent to a fenced truck yard

off an extension to Collier Avenue (Figure 2).
The fire training area is comprised of a diked pit formed on a

compacted base. An underdrain system was installed to drain the pit to

an underground oil/water separator prior to discharging the water into

the stor drainage system. A fuel system was later installed to evenlyI
distribute the fuel within the pit from an adjacent fuel storage tank.
Until 1974, the area was used on a monthly basis. After 1974, the
frequency of training was reduced to quarterly exercises. Between 1956

and the mid-1970's, contaminated fuels and some combustible waste chem-
icals were burned in the pit. Beginning in 1976, fire training exer-

cises were conducted using only uncontaminated JP-4. Approximately 500

gallons of fuel were used during a typical training exercise. The area

was saturated with water prior to the application of fuel. Protein

foams, AFFF, Halon 1211, and dry chemicals were utilized as extin-

guishing agents from 1956 to the present. Residual fuels were burned

prior to draining the pit.

The topography in the immediate vicinity of Fire Training Area No.

3 is fairly level. Beyond the fence located northwest of the site, the

land surface slopes to the northwest toward Stoney Creek. One moni-

toring well (MW-II) was installed approximately southwest of the site
during the Phase I, Stage 1 investigation. The purpose of this well

was to determine the groundwater quality downgradient of the diked pit
(Figure 2).
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The upper 21 feet of soil beneath the fire training area are pre-

dominantly multicolored silty sands with a wide variation in texture.

A thin gravel bed was also noted by the driller during the Phase II,

Stage I investigation at a depth of approximately 15 feet. The sand
strata are underlain by a gray sandy silty clay that likely represents

the top of the Black Creek formation.
Well MW-ll extends to a depth of approximately 30 feet and is

screened just below the sand strata within the Black Creek formation.
During development, this well appeared to have a very low yield.

Groundwater was measured at a depth of 5.83 feet below land surface in
well MW-il in early April 1984, a rise of just more than a foot since

February 1984. This shallow water level is expected to be comparable

with water levels in the overlying sand strata considering the prox-

imity of the well screen to those strata. Groundwater flow in the area
is assumed to be toward the west or northwest where discharge ulti-

mately occurs in Stoney Creek. The specific conductance of the ground-
water obtained from well MW-i was 50 umho/cm and the pH was 5.5 in

April 1984. No indications of groundwater contamination were noted
based on the results of nitrate, oil and grease, total organic carbon,

total organic halogen, or phenol analyses performed on samples during

the Phase I, Stage I investigation.

1.3.2 Site 2 - Landfill No. 4 Landfill No. 4 is located

between Collier Avenue and Stoney Creek (Figure 3). The total area of

the landfill is approximately 8 acres. The present surface of the

landfill is fairly flat with a slope to the northwest. The north-

western limit of the landfill is marked by an abrupt scarp where the

landfill extends onto the flat-lying plain near Stoney Creek. The

landfill operation began in 1970. Landfill No. 4 was utilized through

1978 for the disposal of general refuse generated on the base with the

exception of refuse from the housing area and some miscellaneous indus-

trial chemicals. The landfill was operated in a trench and fill fash-
ion; no burning occurred, and the wastes were covered daily. Trenches

were described in the Phase I report as extending from 6 to 7 feet in

depth.
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In 1978, the base estdblished a contract for collection and off-

base disposal of all refuse yenerated at Seymour Johnson AFB. The only

waste disposed of in the landfill from 1978 to the present consists of

rubble from ground maintenance. Trench and fill procedures have been

discontinued, and the landfill has been filled along a slope.

Seepage has been observed along the northern toe of the landfill.
This leachate was sampled (SW-l), and two monitoring wells (MW-13, -

MW-14) were installed at the landfill during the Phase II, Stage I
investigation (Figure 3). Fill material consisting of wood fiber,

glass, plastic, paper, and some clayey sand occurs to a depth of

approximately 18 feet below the ground surface at Landfill No. 4. A

silty sand layer containing well-rounded pebbles occurs beneath the
landfill and is underlain by the dark silty clays of the Black Creek

formation.

A seepage sample collected from the northern side of Landfill No.

4 during the Phase I, Stage 1 investigation exhibited an elevated
specific conductance and relatively high concentrations of lead, cad-

mium and nickel. Benzene, ethylbenzene, trans-l,2-dichloroethylene,

and toluene were also detected in the seepage sample. Groundwater

extracted from well MW-13 at the landfill was noted to have a strong
hydrogen-sulfide odor and dark gray color during well development. In

addition, elevated concentrations of total organic carbon, total
organic halogen, and phenol were noted in groundwater samples drawn

from well MW-13.

1.3.3 Site 3 - Landfill No. 1 Landfill No. 1 is generally

located northwest of Fire Training Area No. 3 and southeast of Stoney

Creek (Figure 4). The total area of the site is reportedly about 2.5

acres. Although the actual layout of the landfill is not known at
present. A topographic depression exists northwest of the landfill

where the northeast-trending power-line right-of-way is present. The

ground surface rises further to the northwest of the power lires, and

then drops steeply to Stoney Creek.
The site was operated from 1941 through 1946, during the initial

activation of the base. During this same period, the base operated a
refuse incinerator, and the landfill only received a portion of the

waste and refuse generated at the base. Ash from the incinerator was
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likely disposed of in this landfill along with a small quantity of

miscellaneous industrial wastes. Refuse suitable for animal feed was

sold to local farmers, and scrap metals were salvaged from the land-

fill. Since 1946, the landfill has been closed, and the majority of

the area has an established vegatative cover. In recent years an exca-

vation training program was conducted in the landfill area. These

excavations have uncovered remnants of landfill debris.

One monitoring well (MW-12) was installed between the assumed

northern limits of the landfill and Stoney Creek as part of the Phase

II, Stage 1 investigation. Rubble fill material was encountered during

drilling, indicating some extension of the landfill northwest of the

vegetated cover area beneath the existing powerlines. Approximately 5

feet of brown sandy fill material was encountered at well M-12.

Multicolored, occasionally silty, sands were encountered between 5 and

20 feet. Gray silty fine sands, laminated with dark gray silty clays

were encountered at a depth of 20 feet and probably represent the top

of the Black Creek formation. The depth to groundwater in MW-12 was

9.55 feet below land surface in early April 1984. The direction of

groundwater flow from the site is assumed to be to the northwest where

discharge occurs into Stoney Creek.

A slightly elevated specific conductance was observed in field

measurements conducted on the groundwater sample taken from well MW-12

and also during well development. A pH of 5.55 was measured in the

field. Except for a slightly elevated measurement of total organic

carbon, there were no other indications of groundwater quality degrada-

tion during the Phase II, Stage 1 investigation.

1.3.4 Site 4 - Landfill No. 3: Landfill No. 3 is located

along the northern periphery of the base, northwest of the intersection

of Biggs Street and Ream Street (Figure 5). The site was operated be-

tween 1961 and 1970 and encompasses an area of approximately 15 acres,

although the exact limits of the landfill are not known. Soils in the

landfill area are reported in the Phase I report as being a sand clay

mix. The area of the landfill that is adjacent to Stoney Creek is in a

flat-lying flood plain. Landfill operations have included both trench

and slope fill practices with trenches ranging from 30 to 35 feet long --
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and a maximum depth of 10 feet. Landfilling began in the southwestern

portion of the site and extended towards the northeast. The depth of

the trenches decreased to 3 to 4 feet as the landfilling operations -

approached Stoney Creek. The early operational procedures included

daily burning and covering, however, during the final stages of land-

filling, the burning practice was discontinued. The waste materials

disposed in the landfill include general refuse, glass, coal bottom ash

and paint residues. Small quantities of spent solvents and other mis-

cellaneous industrial wastes may have been disposed in this landfill.

No contaminated fuels and oils were disposed in the landfill. The area

was closed and covered with two feet of sandy-loam soil in 1970. No

leachate has been observed seeping from this landfill.

1.3.5 Site 5 - DPDO Waste Storage Area: Site 5 is located

on the northern section of the base, just south of Fickel Street

(Figure 6). The area is enclosed by a fence but is not paved. No

known spills have occurred from the hazardous waste tank. There are

also no obvious indications of spills on the ground surface. Barrels

stored at the site have appeared to be intact. An underground storage _

tank exists at the site and is used to store commingled POL waste

products. Pesticides and waste solvents have also been stored at the

site.

The ground surface in the immediate vicinity of the site is rela-

tively flat. There were some indications, noted during the Phase II,

Stage 1 investigation, that some of the area had received soil fill.

To the west, the site area slopes steeply for a few hundred feet and

then reaches the wide, flat-lying plain occupied by Stoney Creek.

Four soil test borings were drilled around the site to depths of

30 feet during the Phase II, Stage 1 investigation. Soil samples were

retained for analysis but no monit3ring wells were installed. Boring

STB-10 was drilled slightly upgrade of the tank in an area assumed to

be out of the direct influence of site activities. The remaining three

borings were drilled just downgrade of the site. Similar lithologies

were encountered in the four borings. The upper 3 to 6 feet of mate-

rial typically contained a sandy fill with fragments of rock and wood.

A bright yellow substance was noted in the fill material from STB-8.
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The fill material was underlain by multicolored silty sands that

approximately 7 feet thick. Dark gray silty clays laminated with gray

silty fine sands were found to underlie the silty sand strata at an

average depth of about 10 feet. These laminated sands and clays are

believed to represent the top of the Black Creek formation.

The depth to groundwater beneath the site is estimated to be about

10 to 14 feet below land surface. Approximate groundwater elevations

measured in the boreholes in February 1984 indicate that flow is to the

west toward Stoney Creek.

No pesticides were detected in the soils. In the Phase I, Stage

1 analyses of lead, chromium, and oil and grease in the soils, the

results from boring STB-10 appeared to represent background soil condi-

tions for the DPDO area. The concentration of lead did not exceed 3

ug/g, chromium did not exceed 7 ug/g, and oil and grease was below

detection limits in boring STB-l0. Based on these levels, it was

determined the concentrations of lead and chromium measured within the

upper 3- feet of soil collected from boring STB-8 were significantly

above background levels (676 and 71 pg/g, respectively). These results

may be associated with the yellow substance previously noted that was

observed in the fill material at this same depth in boring STB-8. The

yellow substance may simply be a local concentration of paint in the

fill materials. Some of the metils analyzed in borings STB-7 and STB-9

were also elevated two to three times over background conditions as

represented at STB-lO.

The concentrations of oil and grease measured in the soil samples

indicated that the highest values also occurred downgrade of the DPDO

tank. The highest concentration of oil and grease (over 9,000 Ug/g)

was measured in boring STB-9 at a depth of 3 feet.

1.3.6 Site 6 - Coal Pile: A large outdoor area was used

from 1956 to 1972 for coal storage. The area is approximately 600 feet

long by 200 feet wide and located adjacent to the heat plant (Figure

7). Coal residue is still noticeable in the area. No liners or sur-

face barriers were provided for the coal pile during its active use.

The coal pile has been depleted for ten years and only small amounts of

coal residues are present on the surface. As indicated in the Phase I

report, soil sampling completed in the coal pile area at the time of

the Phase I investigation apparently indicated no metals concentrations

above background levels. D-14
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2.0 SITE INVESTIGATION SUMMARY

The primary objective of this investigation is to confirm the

presence or absence of contamination at six specific sites at Seymour

Johnson Air Force Base. The extent of contamination and the potential

for contaminant migration from each of the specified sites will be
determined as much as possible within the proposed limits of the inves-

tigation. In addition, potential public and environmental health

hazards relevant to the media being studied will be identified, and

recommendations for any additional investigations needed to complete

the contamination assessment will be delineated.

2.1 Overall Facility Investigation

All site investigations will be conducted so as to comply with the

Health and Safety Plan designed for the sites (Appendix A).

2.1.1 Literature Review: The first activity of this inves-

tigation, will involve a comprehensive review of all available litera-

ture pertaining to past and present hydrogeologic conditions in the

vicinity of the base principally through an examination of well dril-

ling logs for both existing and abandoned wells and any associated

aquifer-testing data. This review will include a review of all avail-

able topographic, geologic, hydrogeologic and climatic data pertinent

to the area within a one-mile radius of the base. Also included will

be a collection of data related to existing and abandoned wells and

observation wells on or off the base and within a one-mile radius of

the sites to be investigated. The literature review will also include

the determination of the location and approximate areal extents of the

specified sites based on historical and recent aerial photography of

the installation.

2.1.2 Site Reconnaissance: Several site reconnaissance

surveys will be conducted to establish base contacts, to identify

specific health and safety considerations for field activities, to

determine the exact locations of the proposed monitoring wells and soil

test borings, and to examine the apparent limits of the landfill sites

Preliminary surveys will be performed at some sites to determine the

current topography in areas where grading and filling activities have
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taken place and to estimate approximate depth to groundwater. Base

3 personnel will be consulted in advance concerning the location of all

proposed drilling activities with respect to underground utilities,

site locations, and base activities. No boreholes or monitoring wells

will be placed so as to penetrate any of the obvious landfill areas.

All exploratory borings and monitoring wells will be placed outside the

perimeter of these areas. The base point of contact will be consulted

during the reconnaissance to determine whether the proposed monitoring

wells should be completed flush with or project above the ground

surface.

2.1.3 Drilling and Soil Test Boring All drilling activi-

ties will comply with current EPA and North Carolina Natural Resources

and Community Development (NCNRCD) requirements. Appropriate permits

and abandonment procedures and records for non-water supply wells will

be filed for all borings. Drilling will be accomplished using a

hollow-stem auger that will be steam-cleaned between borings according

to the procedures described in Section 11.1 of this Technical Operation

3 Plan. Ambient air quality will be monitored during all drilling opera-

tions with an organic vapor analyzer (with a hydrogen-flame ionization

detector), and detailed records of subsurface conditions at each dril-

ling site will be maintained. Soil cuttings from the drilling opera-

tions that are suspected of contamination will be containerized and the

depth of the suspected contamination will be recorded. A maximum of

three composited soil samples will be collected from contaminated soils
on the base. These soil samples will be analyzed for EP Toxicity

(metals). The base will make provisions for storing and ultimately

disposing of the soils :uspected of contamination.

2.1.4 Installation and Development of Groundwater Monitoring

Wells Groundwater monitoring wells will be installed in such an ori-

entation as to best intercept contaminants that are present and collect

groundwater samples that are most representative of the aquifer.

Grain-size analyses of soil cuttings from the proposed screened-section

horizons may be needed so that proper slot sizes can be selected for

the monitoring well screens. As specified in Proposed Order F33615-

83-D-4010, all monitoring wells will be screened so as to collect

floating contaminants and take into account normal annual water-table

fluctuations. Whenever practical, wells will be installed away fron
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areas that are susceptible to frequent flooding recognizing, however,

that many of the proposed wells will require installation in geograph- -

ically recognized flood plain areas. The wells will be designed as to

prevent the infiltration of water down the annular space. Details of

the proposed monitoring well construction specifications and develop-

ment procedures are presented in Sections 8.3 and 8.4 of this Technical

Operations Plan. Permits for the wells have been obtained from the

State of North Carolina (Permit No. 95-031-WM-0108).

2.2 Investigation of Individual Sites

Six sites have been specified for this investigation. Preliminary

studies of four of these sites were conducted during the Phase II,

Stage I investigation at the base. The additional two sites have been

included based on their suspected contamination potential. The actions

to be undertaken at these six sites have been outlined in Proposed

Order F33615-83-D-4010 (Appendix B).

2.2.1 Site 1 - Fire Traininq Area No. 3: One existing shal-

low groundwater monitoring well (MW-ll) is located approximately 150

feet downgradient of Site 1 (Figure 8). In addition, three new shallow

groundwater monitoring wells will be installed. One shallow upgradient

well will be installed to the southeast of the site (MW-40), and two

additional shallow downgradient wells (MW-41 and MW-42) will be instal-

led to the west of the site. Groundwater samples will be collected

from all new and existing wells according to the procedures detailed in

Section 10.0. All groundwater samples from this site will be analyzed

for the parameters indicated in Table I.

2.2.2 Site 2 - Landfill No. 4: Two existing shallow ground-

water monitoring wells (MW-13 and MW-14) are located near Landfill No.

4 (Figure 9). Well MW-13 is within the landfill boundary near the

northwestern corner of the landfill. Well MW-14 is along the northern

edge of the landfill, outside the landfill boundary. In addition, one

shallow upgradient well (MW-43) will be installed along the eastern

boundary of the landfill, and five shallow downgradient wells (MW-44,

MW-45, MW-46, MW-47 and MW-48) will be installed to the west of the

site generally between the western landfill boundary and Stoney Creek.

One deep downgradient monitoring well (MW-49) will be installed between

the western landfill boundary and Stoney Creek. This deep well will be

screened in the top most productive layer of the Black Creek aquifer.

D-18



jwA

400

to0

* ~..

... .......

00
IL.

0 19



TABLE I

ANALYSES REQUIRED FOR SITE I (FIRE TRAINING AREA NO. 3)

Detection Existing
Analytical Parameter Method Limit Well New Wells

MW-Il MW-40 MW-41 N!W-42

Petroleum Hydrocarbons

- Water E418.1 I mg/L -x x x

Aromatic Volatile Organics

- Water SW5030/
SW8020 x x x X

Halogenated Volatile Organics

- Water E601 x x x x

Lead

- Water E239.2 0.002 mg/L x x x

Specific Conductance

- Water E120.1 --- x x x X

- Water E150.I x x X

Temperature

- Water E170.1 --- x x x x

x Analysis to be done
* Detection limits as specified by the procedure

--- Detection limits dependent on field conditions
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This well is tentatively planned to be immediately adjacent to shallow

well MW-48 to facilitate the testing of hydraulic connections between

the shallow and deeper aquifers.

Groundwater samples from all new and existing wells at this site

will be collected according to the procedures detailed in SecLion 10.0,

and will be analyzed for the parameters indicated in Table 2. If

seepage is noted to occur at the land surface, a maximum of two land-

fill seepage samples will be collected. A maximum of two sediment

samples will also be collected from the natural runoff channels found

between the landfill and Stoney Creek. These seepage and sediment

samples will be analyzed for the parameters indicated in Table 2.

2.2.3 Site 3 - Landfill No. 1: One existing shallow ground-

water monitoring well (MW-12) is located to the north (and downgradi-

ent) of Landfill No. I (Figure 4). One groundwater sample will be

collected from this existing well and analyzed for the parameters indi-

cated in Table 3. No new monitoring wells are proposed for this site.

2.2.4 Site 4 - Landfill No. 3 Analysis of conditions at

this landfill was not a part of the Phase II, Stage 1 investigation.

There are no existing groundwater monitoring wells at this site.

Historical aerial photographs of the base will be used to delineate the

approximate landfill boundaries. Four shallow groundwater monitoring

wells will be installed around the perimeter of the landfill. One

monitoring well (MW-50) will be installed along the southeastern land-

fill boundary on the presumed upgradient side of the landfill (Figure

10). Three shallow downgradient groundwater monitoring wells (MW-51,

MW-52, and MW-53) will be installed in the swampy area along the

northern boundary of the landfill between Landfill No. 3 and Stoney

Creek. Groundwater samples from these four new monitoring wells will

be collected according to the procedures detailed in Section 10.0 and

analyzed for the parameters indicated in Table 4.
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TABLE 3

REQUIRED ANALY'SES FOR~ SITE 3 (LANDFILL No. 1)

Detection Existing
Analytical Parameter Method Limit Well

MW- 12
Petroileum Hydrocarbons

- Water E418.1 I mq/L x

Aromatic Volatile Organics-

-Water SW5030/
SW8020 x

Halogenated Volatile Organics

- Water E601 x

13 Priority Pollutant Metals (Water)

Arsenic E206.2 0.001 mg/L x
Antimony E200.7 0.032 mg/L x
Beryllium it 0.0003 mg/L x
Cadm Iton i 0.004 mg/L x
Chromium if 0.007 mg/L x
Copper of 0.006 mg/L x
Lead to 0.04? mg/L x
Mercury E245.1 0.0002 mg/L x
Nickel E200.7 0.015 mg/L x
Selenium E270.2 0.002 mg/L x
Silver E200.7 0.007 mg/L x
Thallium 11 0.040 mg/L x
Zinc to 0.002 mg/L x

Extractable Priority Pollutants

- Water E625 x

Common Anions

Bromide A429 0.1 mq/L x
Chloride 11 0.1 mg/L x
Fluoride of 0.05 mg/L x
Nitrate of 0.1 mg/L x
Nitrite to 0.1 mg/L x
Phosphate to 0.1 mg/L x
Sulfate or 0.1 mq/L x

Spec ific Conductance

- Water E120.1 --- x

PH

- Water E150.1 --- x

Total Dissolved Solids

-Water E160.1 10 mg/L x

Temperature

-Water E170.1 --- x

x Analysis to be done
*Detection limits as specified by the procedures
--Detection limits dependent on field conditions
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TABLE 4

REQUIRED ANALYSES FOR SITE 4 (LANDFILL No. 3)

Detection
Analytical Parameter Method Limit

New Wells

MW-50 MW-51 MW-52 M4W-53
Petroleum Hydrocarbons

- Water E418.1 I mg/L x x x x

Aromatic Volatile Organics

- Water SW5030/

SW8020 x x x x

Halogenated Volatile Organics

-Water E601 x x x x

13 Priority Pollutant Metals (Water)

Arsenic E206.2 0.001 mg/L x x x x
Antimony E200.7 0.032 mg/L x x x x
Beryllium 0.0003 mg/L x x x x
Cadmium 0.004 mg/L x x x x
Chromium 0.007 mg/L x x x x
Copper 0.006 mg/L x x x x
Lead 0.042 mg/L x x x x
Mercury E245.1 0.0002 mg/L x x x x
Nickel E200.7 0.015 mg/L x x x x
Selenium E270.2 0.002 mg/L x x x x
Silver E200.7 0.007 mg/L x x x x
Thallium V 0.040 mg/L x x x x
Zinc " 0.002 mg/L x x x x

Extractable Priority Pollutants

- Water E625 *

Common Anions

Bromide A429 0.1 mg/L x x x x
Chloride is 0.1 mg/L x x x x
Fluoride " 0.05 mg/L x x x x
Nitrate " 0.1 mg/L x x x x

Nitrite i 0.1 mg/L x x x x
Phosphate i 0.1 mg/L x x x x
Sulfate " 0.1 mg/L x x x x

Specific Conductance

- Water E120.1 --- x x x x

- Water E150.1 --- x x x x

Total Dissolved Solids

- Water E160.1 10 mg/L x x x x

Temperature

- Water E170.1 --- x x x x

x Analysis to be done
* Detection limits as specified by the procedures

--- Detection limits dependent on field conditions
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2.2.5 Site 5 - DPDO Waste Storage Area: Four soil test
borings were drilled around the site to depths of 30 feet during the

n Phase II, Stage 1 investigation. Based on the results of those

borings, one downgradient shallow groundwater monitoring well (MW-54)
will be installed in the area to the west of the site. The location of

well MW-54 will be just beyond the presumed edge of the fill material

noted during the Phase II, Stage I boring activities at this site

(Figure 11). Three additional soil test borings will be drilled in the
downgradient area to the west of the storage tank. These borings will

be no less than 100 feet from the tank and extend to the water table

or to a maximum depth of 30 feet as specified in Proposed Order F33615-

83-D-4010. The approximate locations of these proposed borings are

depicted in Figure 11. Soil samples will be collected at five-foot

intervals or where contamination is suspected from each of the soil

borings, and analyzed for the parameters indicated in Table 5. One

groundwater sample will be collected from the new shallow well. If

possible., two surface water and two sediment samples will be collected

from natural channels found between the DPDO waste storage tank and

Stoney Creek. These samples will be analyzed for the parameters

indicated in Table 5.

2.2.6 Site 6 - Coal Pile: An analysis of conditions at this

site was not a part of the Phase I, Stage I investigation. There are

no existing groundwater monitoring wells at this site. Two shallow

soil test borings (SB-58 and SB-59) will be drilled near Building 2700
and the coal pile (Figure 12). The maximum depth of each boring will

be 10 feet, with soil samples collected at depths of 2.5, 5 and 10 feet
- below the ground surface or where contamination is suspected. In addi-

tion, one shallow boring (SB-60) will be drilled at a presumed uncon-

taminated location in the vicinity of Building 2700. The location of

this background boring will be as close as possible to the coal pile
site to maximize the likelihood of obtaining soil of a comparable

composition to that found at Site 6 but far enough to minimize the

likelihood of pre-existing soil contamination. All soil samples

collected for this site will-be analyzed for the parameters indicated

in Table 6.
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TABLE 6

REQUIRED ANALYSES FOR SITE 6 (COAL PILE)

Detection
Analytical Parameter Method Limit Soil Test Borings

(3 Samples/Borin)

SB-58 SB-59 SB-60
Total Metals Screen (Soil)

- Aluminum SW3050/
SW6010 4.5 mg/kg xxx xxx xxx

Antimony 3.2 mg/kg xxx xxx xxx
Barium 0.2 mg/kg xxx xxx xxx
Beryllium 0.03 mg/kg xxx xxx xxx
Boron 0.5 mg/kg xxx xxx xxx
Cadmium 0.4 mg/kg xxx xxx xxx
Calcium 1 .0 mg/kg xxx xxx xxx
Chromium 0.7 mg/kg xxx xxx xxx
Cobalt 0.7 mg/kg xxx xxx xxx
Copper 0.6 mg/kg xxx xxx xxx
Iron 0.7 mg/kg xxx xxx xxx
Lead 4.2 mg/kg xxx xxx xxx
Magnesium 3.0 mg/kg xxx xxx xxx
Manganese 0.2 mg/kg xxx xxx xxx
Molybdenum 0.8 mg/kg xxx xxx xxx
Nickel 1.5 mg/kq xxx xxx xxx
Potassium xxx xxx xxx
Silica 5.8 mg/kg xxx xxx xxx
Silver 0.7 mg/kg xxx xxx xxx
Sodium 2.9 mg/kg xxx xxx xxx
Thallium 4.0 mg/kg xxx xxx xxx
Vanadium 0.8 mg/kg xxx xxx xxx
Zinc 0.2 mg/kg xxx xxx xxx

x Analysis to be done
Determine at the time of analysis
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3.0 FIELD SET-UP

The field team will coordinate all field activities with Seymour

Johnson Air Force Base personnel. Specially, all base activities will
be coordinated with Captain Steve Warren of the USAF Base Bioenviron-

mental Engineering staff. All work will be conducted at hours approved
by base personnel. All field personnel will check in at the main gate

each morning and check out at the end of the workday. Work may be
conducted at more than one site at a time. RTI personnel will oversee

all subcontractor drilling operations. RTI's Project Leader or Site
Safety Officer will monitor the specific site conditions and make field

operations procedural changes that are deemed necessary to ensure
physical safety and technical accuracy.

3.1 Detailed Work Plan
This Technical Operations Plan, in conjunction with the Statement

of Work (Appendix B), will serve as a detailed work plan for this

investigation.

3.2 Health and Safety Plan

The Health and Safety Plan presented in Appendix A provides guide-

lines for basic safety procedures and equipment to be utilized by RTI
during the course of IRP Phase II investigations at Seymour Johnson

AFB, NC. Samples collected during the Phase II, Stage 2 investigation
will be environmental water and soil samples, as opposed to hazardous

waste samples and the field activities are not expected to require

unusual measures of personal protection.

Since this project involves the investigation of more than one

site at the Seymour Johnson AFB, an independent Health and Safety Plan

was prepared for each site. Detailed plans for each site, including
site background information, a site sketch, potential hazards, a site

safety work plan, and emergency information are included in Appendix A.
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3.3 Subcontractor Infomation

The drilling activities at all sites will be conducted by Bore and

P Core, Incorporated of Raleigh, North Carolina. Most off-site chemical

analyses will be performed by RTI's Environmental Chemistry-Department.

Analyses for volatile organic compounds will be conducted by Industrial

and Environmental Analysts, Incorporated of Cary, North Carolina.

- Details of the fielu team organization and responsibilities are

presented in Section 14.

D
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4.0 CALIBRATION OF FIELD EQUIPMENT

All field equipment will be carefully checked and calibrated

according to the manufacturer's specifications prior to the start of

field activities. The field team will periodically recheck the

calibration of the equipment. Specific procedures for the instruments

that may be required for use during the investigations at Seymour

Johnson Air Force Base include:

Fisher Model 107 pH Meter--Calibration against known standards
will be rechecked daily. The buffer solutions will be selected to
bracket the anticipated range of pH for the water samples (pH
solutions of 4 and 7).

Yellow Springs Instruments (YSI) Model 33 Conductivity Meter--
Calibration against known conductivity standards will be rechecked

daily.

Foxboro Model 128 Organic Vapor Analyzer and Strip Chart Recorder
Calibration will be checked at least daily with reference to a
methane-in-air standard. The instrument will be re-calibrated if
the reading exceeds + 5% error. The instrument will be zeroed
daily with clean bac-ground air.

Soiltest Model DR-760 and Johnson Water Level Indicators--Check
that depth markings are accurate and clearly readable. Check
batteries and the response of probes in clean water.

D-38



5.0 EQUIPMENT MAINTENANCE

Prior to field activities, all field equipment will be cleaned,
moving parts will be oiled if applicable, batteries will be either

recharged or replaced, and all instruments will be appropriately

calibrated. All equipment will be checked for proper operation prior
W to the commencement of field operations, and daily in the field. The

field equipment will be properly stored and secured on base within
RTI's Mobile Environmental Laboratory. A battery charger, marine

battery and appropriate cables and clamps, replacement batteries, and
calibration standards will be available on site for all equipment.

Equipment used by the subcontractors will be maintained by them
according to the manufacturer's standards. The decontamination of all

equipment used during drilling and sampling activities is described in

Section 11.
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6.0 FIELD ANALYTICAL PROCEDURES AND DATA REPORTING

6.1 Chemical Data

Temperature, pH, and specific conductance measurements will be

made regularly during well development and purging activities. A

Fisher Model 107 pH meter will be used for pH measurements, and a YSI

Model 33 Conductivity Meter will be used for temperature and specific

conductance measurements. Once a minimum of three well volumes have

been removed and these three parameters have stabilized, water samples

will be drawn using a precleaned Teflon bailer (Refer to Section 10.4).

The temperature, pH, and specific conductance measurements made on

water from the first bailer will be assumed to be characteristic of

aquifer water. All instrument probes will be thoroughly cleaned with

laboratory soap, rinsed with methanol, and finally rinsed with

distilled water between wells.

6.2 Hydraulic Data
After all the wells have been developed and allowed to recover

from development activities for a minimum of 24 hours, static water
levels will be determined. All water levels will be recorded as depth

to water from a known measuring point on the well casing and will be
adjusted to actual water elevations with reference to mean sea level

(MSL) using survey data (Refer to Section 10.2). Water levels will be
measured with Soiltest Model DR-760 or Johnson Water-Level Indicators

and will be recorded to the nearest 0.01 feet. The water level indica-

tors use a water level sensing probe attached to a calibrated cable.

When the probe reaches water, a current passes between two wires in the
probe, deflecting a meter at the surface. The cable attached to the

probe is numbered at 5-foot intervals so that depth to water may be

accurately measured with the use of a folding rule with 0.01 foot

increments.

After all the wells have recovered from pumping and water samnple

collecticn, they will be measured a second time to confim the previous
measurements. The probe will be thoroughly cleaned with laboratory

soap, rinsed with methanol, and finally rinsed in distilled water
between wells to minimize chances of cross-contamination. Water-level

contour maps of each site will be generated from the static water-level

measurements recorded during the field activities.
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6.3 Lithologic Logging

Soil Samples for lithologic description will be collected as
Ud described in Section 8.2 and lithologic logs will be compiled for all

boreholes drilled at the base. Organic vapor readings will be taken
from the cuttings during drilling as described in Section 12.3.1 and

will be noted in the site record book. Elevated vapor readings will
m be used to readjust site safety requirements and sample collection as

needed.

6.4 Surveying Data

The surface elevation of the reference points on all groundwater

monitoring wells will be determined to an accuracy of + 0.01 feet with

respect to known elevations on base. This work will be performed by

personnel experienced in field surveying to this degree of accuracy,
using standard surveying equipment. From these measurements, the

measuring point for each well will be determined. All new wells will

also be horizontally located to an accuracy of 1.0 foot. Positions of

the wells will be recorded on site-specific maps.

6.5 Geophysical Procedures and Data

No surface geophysical procedures are requested in the Statement
of Work.

M
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7.0 SMPLE CUSTODY AND DOCUMENTATION

7.1 Sample Numbering

All groundwater samples collected from Seymour Johnson Air Force

Base for laboratory analysis will be given a six-digit code for identi-

fication. The coding system corresponds to the well-labeling system

used in the Phase II, Stage 1 investigation. In that system, ground-

water samples obtained from moitoring wells were designated by the

prefix MW-. Similarly, surface water, sediment, and soil test boring

samples were designated by SW-, SD-, and STB-, respectively. The

coding system will be the same for the Stage 2 investigation, with the

exception that the prefix associated with soil test borings will be

abbreviated to SB-. The next two digits of the sample identification

code will correspond to the number assigned to the boring or sampling

location. Those borings that were conducted during the Stage 1 inves-

tigation were assigned numbers that range from 1 to 30. To avoid

confusion, all borings conducted for the Stage 2 investigation will

range in number from 40 to 60, and surface water/sediment sampling

stations will be numbered from 10-13. The next two (or more) digits

will correspond to the sample depth (for soil or water). For soil,

this depth digit will correspond to the split-spoon sample interval

from which the soil was obtained below land surface. For groundwater,

this depth digit will correspond to the sampling interval that the

water was extracted below the water table, using a bailer. Replicate

samples will be designated after the last digit with a letter A, B, C,

etc. For example, the following sample number corresponds to a repli-

cate groundwater sample collected from well MW-50 between the depths of

22 and 26 feet below land surface:

MW-50, 22-26(B)

All quality assurance (QA) split samples, or duplicates, sent to

the Air Force OEHL will be numbered according to the Air Force sample

numbering system outlined in AF Form 2752. All RTI QA samples will be

numbered using the six-digit code described above. The field team will

label the QA samples with a fictitious sample locations or replicate

designations. This will minimize the possibility of prejudicial treat-

ment given to QA samples either in the field or in the laboratory.
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7.2 Sample Labeling

Each sample container from Seymour Johnson Air Force Base will be

U labeled with a sticker similar to the example shown in Figure 13. The

sticker is part of a three-piece labeling system which will help track

samples and prevent misidentification.

The labeling system has a main sticker which is attached to the

- sample container. On the main sticker, the field team will record the
project name, location, date, reagents added, other comments, and

sample code. The main sticker and the two associated stickers will be
machine stamped in advance of the field work with a common sequential

number.

After placing the main sticker on the container, the other two stickers

will be placed in the field notebook and on the chain-of-custody form.
Samples which require multiple containers will be labeled with one

sticker per container. Each container of the set will have a different

sequential sticker number, but the same sample code will be used with

an A, B C, etc. suffix. Air Force samples (splits) with multiple

containers will all be labeled with the same Air Force number.

7.3 Sample Chain of Custody

The samples will be collected, preserved, sealed and packaged by

the RTI field team. All pertinent information on the collection, hand-

ling and paperwork for the Seymour Johnson Air Force Base samples will

* be entered in the project notebook at the time of the activity. The

sample stickers will be placed on the sample container and in the note-

book at the time of collection. The field team will also enter the
sampling conditions and related observations in the notebook at this

time.

A Chain-of-Custody Record (Figure 14) will be comoleted as samples

are collected from each samplinq location during the day. The last
piece of the sample sticker set will be affixed onto the Chain-of-

Custody Record and the field team leader will sign the form at the end
of the day, indicating that all listed sample containers are accounted

for. The signed Chain-of-Custody Record, including time and date of

shipment, will be packed with the samples in the shipping container.

D-43



Attached to Sample 3ar

Client Job 0 -_,

Location CD

Date ___,

Reagent

Comments Method Sample Tma v

901584 _,

Attached to Chain of Custody Placed bto

I901584

Figure 13: Example of Sample Labeling System
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3 CHAIN OF CUSTODY RECORD

RESEARCH TRIANGLE INSTITUTE
p.n. Box 12194

Research Triangle Park, NC 27709

U Site Designation Collection Date

Sample Type Signature of

Sampled By Field Leader

Project #

Field Measurements: pH s.U.
SC ______ ______ ______ ______ mho/cm

Preservation/ T °C
Reagents Added:

Received By: Received By:
Sticker Number Sample Code/Analysis Name/Date/TimeT Name/Date/TimeT

Organization Organization

Method of Shipment

NOTE: Please return comoleted form to

Figure 14: Example of Chain of Custody Record
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When the shipping container is received at the RTI laboratory, the

samples will be checked against the Chain-of-Custody Record to verify
that all containers have been received in good condition. The sample

custodian will sign the Chain-of-Custody Record, including time and

date of receipt, and return it to the RTI personnel specified at the

bottom of the form.
Air Force samples will be collected and an AF Form 2752 will be

completed for each sample (multiple container samples will be under one
form). The forms will be shipped with the samples to the OEHL labor-

atory.

7.4 Sample Shipping

The samples collected at Seymour Johnson Air Force Base will be

packed with ice while at the sampling site. Water samples with limited

holding times will be transported by RTI personnel or shipped by over-

night carrier to RTI or a laboratory under subcontract to RTI at the

end of the day they are collected. Samples to be sent to the OEHL

laboratory will be shipped via overnight carrier. All samples sent by

overnight carrier will be packaged in accordance to the detailed proce-

dures outlined in Section 12. The shipper will deliver the samples

directly to each laboratory the next day. Field personnel will retain

all airbill records and will telephone the laboratory the day of sched-

uled delivery to confirm receipt of samples. Samples with longer hold-

ing times will be stored on-site under controlled refrigeration in

RTI's Mobile Environmental Laboratory until a full shipment is

collected.
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8.0 DRILLING AND INSTALLATION OF GROUNDWATER MONITORING WELLS

The location of each proposed monitoring well and soil test boring

will largely be determined during the planning and mobilization phases

of the investigation. Base personnel will be contacted prior to the

final determination of well locations to ensure minimal disruption of

1 base activities and to confirm that proposed well locations do not con-

flict with underground utilities locations. Research Triangle Insti-

tute personnel will oversee all drilling, monitoring well installation

monitoring well development, and sampling activities. Detailed records

of subsurface conditions encountered during all boring, well

development, and sampling activities will be maintained.

Monitoring well and soil test borings will be advanced using

continuous-flight, hollow-stem augers. Six-inch innerdiameter (I.D.)
augers will be used for the drilling of all shallow monitoring wells

and soil-test borings. Eight-inch I.D. augers will be used in the

drilling-of the deep well at Site 2. It may also be necessary to use

mud-rotary techniques on the drilling of the deep well depending on

m subsurface conditions. A center stem, plug, and bit attached to the

stem may be used to prevent cuttings from entering the hollow stem.

8.1 Drilling

8.1.1 Drilling at Fire Training Area No. 3 (Site 1): Three

new shallow groundwater monitoring wells will be installed at Site 1.

The approximate proposed locations of these wells is indicated in

Figure 8. The depth to the water table near this site in April 1984

was approximately 6 feet below the ground surface. Given the

excessively dry conditions in the area during the Summer of 1986, it is

anticipated that the water table will be lower than that observed

previously.

From the Phase I, Stage 1 report, it is anticipated that the

materials encountered in the surficial aquifer will be brown-to-tan,

silty, fine-to-mediun sands. The top of the Black Creek formation in

the area appears to be marked by gray silty fine sands laminated with

darker gray silty clays. The three monitoring wells will oe screened

in the surficial aquifer. Any penetration of the top of the Black

Creek aquifer system at this site will be grouted back to the base of

the surficial aquifer so that the well is only measuring conditions

within the surficial aquifer. D-47



8.1.2 Drilling at Landfill No. 4 (Site 2): Six new shallow

groundwatc monitoring wells will be installed at Site 2. The approxi-

mate IGations of these wells are indicated in Figure 9. The depth to

the water table downgradient of Landfill No. 4 is anticipated to be

approximately 5 to 10 feet below land surface. The top of the screened

sections for the 5 proposed shallow downgradient wells may only be

approximately 5 feet below the ground surface. One upgradient shallow "

monitoring well is proposed for this site. The depth of this well can-

not be accurately estimated until more detailed and current topographic

information is obtained for the site. It is likely, however, that the

depth of this well will not exceed 30 feet and that the screen length

will be a minimum of 10 feet.

The materials encountered in the subsurface at this site are

anticipated to be silty, pebble sands. The top of the Black Creek

formation in this area is anticipated to be represented by gray silty

fine sands laminated with darker gray silty clays. All six shallow

monitoring wells for this site will be screened in the surficial

aquifer. Any penetration of the top of the Black Creek aquifer system

during the drilling of these wells will be sealed with grout back to

the base of the surficial aquifer. One deep groundwater monitoring

well is proposed downgradient of Landfill No. 4. This well will be

screened within the uppermost productive layer of the Black Creek

aquifer system. Based on the screened intervals of the nearest base

water-supply wells, it is anticipated that this well may extend 70 to

90 feet below the ground surface.

8.1.3 Drilling Activities at Landfill No. 1 (Site 3): No

further drilling activities are proposed for this site. There will

only be sampling from an existing monitoring well.

8.1.4 Drilling at Landfill No. 3 (Site 4): Four new shallow

groundwater monitoring wells will be installed at Site 4. The approxi-

mate locations of these wells are indicated in Figure 10. No informa-

tion is available regarding the expected depth to the water table or

the subsurface materials at this site. It is estimated that the depth

of the upgradient well will not exceed 30 feet, and that of the three

downgradient wells will not exceed 20 feet each.
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8.1.5 Drilling at the DPDO Waste Storage Area (Site 5) One

shallow groundwater monitoring well and three shallow soil test borings

will be instdlled at this site. The approximate locations of this well

and these borings are indicated on Figure 11. The depth to the water

table downgradient of the DPDO area is anticipated to be approximately

10 to 15 feet. Each soil test boring will be terminated at the water

table, or at a maximum of 30 feet. The upper 3 to 6 feet of material

in this area has been noted to consist of sandy fill containing wood

and rock fragments. The fill is underlain by approximaterly 7 feet of

silty sand. The top of the Black Creek formation in this area is

characterized by laminated dark gray silty clays and lighter gray silty

fine sands.

Detailed logs of lithologies encountered during boring operations

will be maintained. Special emphasis will be placed on the field iden-

tification of contaminated soils. All soil samples will be scanned

with an organic vapor analyzer during drilling activities and the

results will be included in the boring logs. Once the water table has

been encountered, the water level in each borehole will be allowed to

I stabilize. The water level in each borehole will then be measured and

the water surface will be visually examined for the presence of hydro-

carbons or other floating contaminants. This information will be

included in the boring logs and/or field notebook.

Im Upon the conpletion of each soil test boring, the borehole will be

tremie-grouted to the surface using bentonite and neat cement grout

according to NCNRCD abandonment specifications. Each soil test boring

locdtion will be permanently marked and recorded on the project map for

the site.

8.1.6 Drillinq at the Coal Pile Area (Site 6): Three shal-

low soil test borings will be drilled at this site. The approximate

locations of these borings are indicated in Figure 12. No information

is available regarding the expected depth to the water table or the

subsurface materials at this site. Each soil test boring will be

terminated at the water table, or at a maximum of 10 feet.

D
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Detailed records of lithologies encountered during boring opera-

tions will be maintained. Emphasis will be placed on visual identifi-

cation of potentially contaminated soils. All soil samples will be

scanned with an organic vapor analyzer at the time of drilling, and the

results will be included in the boring logs. If the water table is

reached within the investigative depths, the water level in each bore-

hole will be allowed to -tabilize. The water level will then be

measured and recorded. The water surface in each borehole will be

visually examined for the presence of hydrocarbons or other floating

contaminants and this information will be recorded in the boring logs.
Upon completion of each soil test boring, the borehole will be

tremie-grouted to the surface using a bentonite and neat cement grout
mixture, according to NCNRCD borehole abandonment specifications. Each

soil test boring location will be permanently marked and recorded on
the project map for the site.

8.2 Soil Sampling
Lithologic samples will be collected at five-foot intervals from

all boreholes with the exception of the soil test borings to be conduc-
ted at Site 6. At this site, soil samples will be collected at depths

of 2.5 feet, 5 feet and 10 feet or where contamination is suspected.

Soil sampling will be accomplished using a split-spoon sampler. All

soil samples will be characterized at the time of drilling and the

descriptions will be included in the drilling log and the Final Report.

All samples will be transferred from the split-spoon sampler to an

appropriate sample container for transport and storage. The sampler

will be decontaminated between sampling horizons and between boreholes

as described in Section 11.1. All soil samples will be stored as -

required by the Air Force until the holding time for all applicable
analyses has expired.

8.3 Monitoring Well Construction and Completion

An example of the typical shallow monitoring well construction is

provided in Figure 15. All monitoring wells will be constructed of 2-

inch, Schedule 80 PVC casing with threaded, screw-type joints. Unless

otherwise determined from grain-size analyses performed on soil sample

cuttings from exploratory boreholes, a 0.010-inch slot-size will be
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Protective
Steel Casing Gl-.Vented Cap
with Locking
Mechanism

Well Casing Drain Hole

a Annulus Grouted

PVC Solid
Casing

Bentonite Seal > 1-ft thick

Gravel Pack placed in annulus
to height > 2 ft above screen

Cap on Bottom
of Well Screen (Not to scale)

Figure 15: Typical single-screened interval well
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used for the screens. This size should be compatible for most of the

fine-grained deposits expected to be encountered at the base. Ten-foot

screens are recoimnended for the three new shallow wells at Site 1, in

order to compensate for the anticipated low water table depths there,
and to ensure that floating contaminants will be intercepted. Ten-foot

screens are reconmended for the shallow downgradient wells at Site 2,
provided that such screen lengths will not cause the wells to penetrate

significantly into the top of the Black Creek formation. Ten-foot
screens will be used for all other shallow monitoring wells. The

screened interval for the deep well at Site 2 will be a minimun of 20
feet in length. The bottom of all wells will be permanently capped.

Once the casing has been installed for each monitoring well, the

soil formation will be allowed to collapse around the well screen.

This natural "gravel pack" will be supplemented with washed and bagged

rounded silica sand and/or gravel with a grain size distribution that

is compatible with that of both the screen and the formation. The

gravel pack will extend from the bottom of each borehole to two feet

above the top of the screen. A one-foot seal of granulated or pellet-
sized bentonite will-be tremied in place above the gravel pack to

ensure a complete seal. Clean water will be placed on the bentonite to

ensure an adequate swelling of the pellets. The remainder of the

annular space will be carefully grouted to the ground surface using a
Type I Portland cement/bentonite slurry.

If the amount of well stick-up in an area has been identified as

being of concern to base personnel, wells will be completed flush with

the land surface (It is anticipated that this type of installation will

not be used.). The casing will be cut two to three inches below the

land surface, and a protective locking lid consisting of a cast-iron

valve box assembly will be installed. The lid assembly will be

centered in a three-foot diameter concrete pad sloped away from the
valve box. A screw-type casing cap will be provided to prevent infil-

tration of surface water. The well number will be clearly marked on

the valve box lid and the monitoring well will be tagged with the

following information "Non-potable water supply well--groundwater may
contain hazardous material."
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It is anticipated that above-ground surface completions will be

* used for ali wells. The well casings will extend two or three feet

above land surface. An endplug or casing cap will be provided for each

well. The extended casing will be shielded with a steel guard pipe

that is placed over the casing and cap, and seated in a two-foot by

two-foot by four-inch concrete surface pad (Figure 15). The pad will

*a slope away from the well sleeve and a lockable cap or lid will be

installed on the guard pipe. Three threeinch diameter steel guard

posts will be installed if the base personnel determine the well is in

an area that needs such protection. The guard posts will be five feet

in total length, installed radially from each wellhead and recessed

approximately two feet into the ground. The guard posts will not be

installed in the concrete pad placed at the well base. The protective

steel sleeve will be painted and the well permanently numbered on the

sleeve exterior. The monitoring well will be labeled with the

following information "Non-potable water supply well--groundwater may

contain -hazardous material."

Locks will be provided for both flush and above-ground comple-

i tions. The keys to these locks will be turned over to the base point

of contdct following the completion of field activities.

8.4 Well Development

Each monitoring well will be developed using a small-diameter

submersible pump and/or a bailer until the discharge water is as clear

and free of sediment as possible. The rate of flow, pH, temperature,

and specific conductance of the well water will be measured during

development. This information will be included in the Draft and Final

Report. Any well water that appears to contain floating contaminants

will be containerized and base personnel will be contacted.

Hand-operated pumps will be used as a safety precaution in wells where

petroleum-related products are suspected. PVC bailers will be used for

development in wells with extremely low yields.

8.5 Geophysical Logging

No borehole geophysical logging is requested in the Statement of

Work.
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9.0 PU14P TEST

No pump test is requested in the Statement of Wohrk.
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10.0 GROUNDWATER MONITORING AND SAMPLING

3 10.1 Groundwater Level Measurements

The static water elevation at each monitoring well will be

measured prior to all purging and sampling activities. Measurements

will be made with respect to a known datum point, generally a permanent
* notch or mark at the top of the inner casing. An electrical ground-

water level indicator will be used to determine the depth of water to
the nearest 0.01 foot below the datum. These measurements will be

reported with reference to mean sea level (MSL). Water levels will be
re-measured in each well both at the end of the sampling activities and

once the water level has stabilized.

10.2 Surveying of Wells

All wells will be surveyed to determine their elevation to the

nearest 0.01 foot. Ground surface and measuring point elevations will

be reported for each well. Horizontal coordinates for each well will

be determined to an accuracy of 1.0 foot and will be recorded on

project maps. The ground surface elevation will also be surveyed at

each surface-water and sediment-sampling station. All reference bench

,marks must be traceable to established USCGS or USGS survey markers.

10.3 On-Site Analysis

Prior to purging a well for a sample, a small volume of water will

be bailed for a health and safety organic vapor scan. The water will

be drawn from the top of the water table, decanted into a transport

container, dnd inspected for floating hydrocarbons. The water sample
will be covered for approximately 10 minutes and scanned for the

presence of organic vapors using an OVA. Results of these analyses

will be reccrded.

All water samples will be analyzed on-site for pH, specific

, conductance, and temperature during and following purging of the well
and prior to the collection of samples for off-site analysis. Measure-

ments of temperature, pH, and specific conductance of surface waters
will be made directly in the stream. The results will be recorded in

the sampling log and will be included in the Final Report.
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10.4 Sampling for Off-Site Analysis

Prior to all sampling activities, each well will be purged using

either a decontaminated submersible pump or a bailer. The cioice of

the well-purging device will be made considering the results of the

preliminary inspection of the well water. A minimum of three well

volumes of water will be removed and the temperature, pH, and specific

conductance will be monitored prior to sampling. The well water will -

be considered stable once the color and odor of the water stays

constant, the pH no longer varies more than + 0.1 unit, the temperature

remains within + 0.50C, and the specific conductance remains within +
10 umhos.

Following well purging a clean Teflon bailer will be slowly

lowered into the well until it is completely submersed within the water

coiumn. All samples for volatile organic analysis will be collected

from the first full bailer volume. To prevent significant aeration of

the sample, the bailer will be emptied slowly into a clean beaker and

then carefully poured into the appropriate containers.

Subsequent bailer volumes will be used to sample for the other

constituents. A one-liter beaker will be used for the collection of

split samples. If more than one beaker of sample water is needed from

each well, all bottles for a given lab procedure will be filled from

the same beaker.

All sample bottles, beakers, and sampling equipment will be

cleaned according to EPA precleaning criteria. Samples for dissolved

metal analysis will be filtered in the field using clean Buchner

funnels and disposable 0.40 micron membrane filters. A disposable
glass fiber prefilter will also be used to remove very large particu-

lates or floating hydrocarbons as well as reduce filtering time. As

with volatile organics, all attempts will be made to avoid aeration of

samples for metal analysis prior to and during filtering. Immediately
after filtering, the filtrate will be acidified to pH 2 (or less) to

keep the remaining metals in solution.
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One surface water sample and one sediment sample will be collected

from each specified location. In order to prevent cross-contamination,

downstream samples will be collected first, and water samples will be

collected prior to the collection of sediment samples at each sampling

station. Surface water samples will be collected using precleaned

glass beakers. The water will then be transferred to appropriate,

precleaned sample containers and preserved in accordance with

laboratory specifications. Sediment samples will be collected using a

precleaned stainless steel scoop and will be composited in a precleaned

stainless steel mixing bowl. Representative volumes of the sediment

will be placed in precleaned sample containers and chilled until

delivery to the laboratory.
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11.0 DECONTAMINATION PROCEDURES

11.1 Drilling, Soil Sampling, and Monitoring-Well Installation

All drilling equipment, including truck-mounted rig. augers. and

drill bits will be steam cleaned prior to entry on Seymour Johnson Air

Force Base. The drill rig and equipment will be cleaned with high

pressure and temperature water and detergent and then rinsed with clean

water prior to mobilizing from one investigation site to another. Soil

boring and munitoring-well installation will proceed from the least

contaminated site to the most contaminated site. Within a site, soil

boring and monitoring-well installation will proceed from the least

contamiated area to the most contaminated area. During the subsurface

investigation, all soil sampling equipment will be thoroughly washed

prior to the collection of each drive sample. In addition. gloves worn

by field personnel handling the soil samples will be decontaminated

between each soil sample by thoroughly washing them with detergent and

water and rinsing in clean water. Prior to the installation of monitor

wells, the PVC casings and screens will be thoroughly cleaned with

detergent and water and rinsed with clean water. All screen and casing

and other well construction materials will be new. No glues or lubri-

cants will be used on the casing.

11.2 Well Development

All the equipment used for weTl development aquifer will be thor-

oughly cleaned with detergent and water prior to use. A hand bailer,

centrifugal pump and/or submersible pump will be used to develop the

wells. The method of well development will depend on water level depth

and aquifer characteristics. The bailer or pump and hoses will be

washed in soap and water, and rinsed with clean water prior to being

placed in a monitor well. An organic vapor analyzer (OVA) will be used

to check the head space in the well prior to well development or pump

testing. If a reading of more than 5 ppm (total organic vapors) above

background is recorded, special handling of the water to be withdrawn

from the well will be required. The contaminated water will be

contained in drums or tanks until the water can be properly disposed of

on base (likely to be discharged into base oil-water separators).
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11.3 Water Level Measurements
later level measurements will be taken with an electric water-

level indicator prior to purging the well for sampling. The water
level probe will be washed with soap and water, rinsed with methanol,
and finally rinsed with distilled water between wells.

11.4 Water Sampling
Following development, wells will be left at least one day before

sampling. Following this waiting period, the wells will be evacuated
or purged using a teflon hand bailer until temperature, pH, and

conductivity are stabilized. The bailer will be washed and double

rinsed before and after each use. The water sample for laboratory

analysis will be collected using a teflon bailer. The bailer, and
transfer vessel will be washed with Alconox detergent, followed by

6rinses with drinking-quality water and distilled water. All sampling
equipment will be thoroughly air-dried after cleaning. New nylon or

Teflon-coated stainless-steel bailer line will be used for each well to
avoid sample cross-contamination. Surface-water sampling equipment
will be washed and rinsed in the same sequence as groundwater sampling
equipment.

11.5 Sediment Sampling
Sediment sample collection from Stoney Creek or its tributaries

I will be done with stainless steel sampling equipment. This equipment
will be thoroughly cleaned with water and detergent, methanol, and
double rinsed with distilled water prior to taking a sediment sample at
each designated sample location along the creek.
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12.0 SAMPLE HANDLING AND PACKING

12.1 Split Sample Procedures

All soil and water samples will be collected in duplicate to check

the quality of analytical data. This procedure of collecting duplicate

samples will be implemented to provide a quality control check of the

laboratory and for monitoring combined sampling and analytical

precision. Soil and water sample splitting procedures are presented in

this section.

12.1.1 Soil Samples: Soil samples will be collected in

pairs from each soil test boring and sediment sampling site. One set

of soil samples will be packaged and sent to RTI for analysis. The

other set will be delivered to the Seymour Johnson Air Force Base Point

of Contact (POC) for selection of 10% of the split samples. The POC

will package the samples using packing and shipping materials supplied

by RTI. The split samples will be shipped by RTI using an overnight

delivery service to USAF OEHL/SA at Brooks AFB. Shipment will take

place within 24 hours of receipt from the POC.

An additional 10% of the split-sample set will be chosen by RTI as

blind field duplicates. The duplicates will be labeled and numbered as

previously described and shipped to RTI's laboratory with the normal

sample shipment.

12.1.2 Water Samples: Groundwater samples will be collected

from all proposed and existing monitoring wells as previously

described. Groundwater will be sampled using a teflon bailer, which

will be decontaminated before each sample is collected. As with the
soil sampling, all samples will be split into two sets (providing

sufficient water is available in holes; low-yield wells may not produce

enough water volume for 2 to 3 sample sets). Volatile organic compound

(VOC) samples will be split by filling all necessary 40-mil vidls

successively from the same bailer. VOC samples require a minimum of

disturbance, and aeration is unacceptable. We will assume that water

collected within a single bailer will be well mixed, resulting in the

collection of chemically homogeneous duplicate samples. Non-VOC

samples will be collected by placing water froin the bailer into an
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inert intermediate vessel. Once the intermediate vessel is full (and

its contents assuned homogeneous), sample bottles will be filled from

that vessel.

Duplicate groundwater samples for shipment to OEHL and to RTI will

be handled, packed and shipped using the same procedures described

above for soil duplicates.

Blanks (ultrapure lab water) will be prepared to check field

procedures for potential cross contamination of groundwater samples.
Field blanks will be prepared at a frequency of one blank for every 20

samples collected per analytical parameter. These will be prepared so

that the blank water will contact the same sampling devices as the

groundwater. All sampling equipment will be decontaminated as usual
and then blank water will be poured into the bailer. VOC bottles will

be filled directly fron the bailer. Additional water will be placed in

the bailer and then into the intermediate vessel. Non-VOC bottles will

be filled from the vessel.

12.2 Sample Containers

The following sample containers will be used for samples collected

Iat Seymour Johnson Air Force Base.

12.2.1 Soil

Contaminated drill cuttings and surface sediment: 225 mL
wide-mouth glass jars with polyethylene inner bag for metals,

*I and aluminum foil-lined caps for organics.

Subsurfdce Soils: 1 1/2" (00) x 4"-long brass tubes with
aluminum-lined caps for organics; and 225 mL wide-mouth glass
jars with polyethylene inner bag for metals and cyanide.

All sample containers will be cleaned according to EPA protocols

prior to use. They will be stored in a clean, dry area with the lids

on until used. Wherever required, preservatives will be added to the

sampling bottles.

12.2.2 Water:

Petroleum Hydrocarbons: One 1-liter amber glass bottle with
Teflon-lined cap.

Purgeable Organics: Two 40-milliliter clear glass vial with screw

cap Teflon-lined septum.
Extractable Organics: Two 1-liter amber glass bottle with Teflon-

lined cap.

Alkalinity: One 1-liter polyethylene bottle.

Lead: One 250-milliliter Teflon bottle with a Teflon-lined cap
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Thirteen Priority Pollutant Metals: One 1-liter polyethylene

bottle with a polyethylene cap.

Anions: One 1-liter polyethylene bottle with a polyethylene cap.
Total Dissolved Solids: One 250-milliliter polyethylene bottle

Total Cyanide: One 1-liter polyethylene bottle with polyethylene
cap.

12.3 Smple Handling
12.3.1 Soil Samples: The subsurface soil samples will be

visually described by the project hydrogeologist in accordance with the

standard recommended practice for description of soils (Visual-Manual

Procedure), ASTM Designation D-2488, and with the Unified Classifica-

tion System (USC), ASTM Designation D-2487. Sample descriptions were

included on the boring logs and in the site sampling log.

Split-spoon soil cores will be scanned for gross organic contami-

nation with a Foxboro Model 128 Organic Vapor Analyzer (OVA) operated
in the survey mode. Soil samples for scanning will be removed from the

split-spoon sampler, placed in zip-lock plastic bags, and sealed with a
minimum (approximately 5 to 10 ml) of "head space." The outside of the

bag will be cleaned and set aside for a short period of time to allow
organic vapors to accumulate within the head-space. After approxi-

mately 5 minutes, the OVA probe will be carefully inserted into the bag

and the organic vapor concentration will be recorded. The project

hydrogeologist will attempt to prepare each sample in the same manner
(e.g., sample volume, time for head space accumulation, etc.) so that

the OVA readings from different samples could be related qualitatively.

12.3.2 Water Samples: The monitoring well will be flushed
or purged immediately before the sample is taken. Purging consists of
removing a minimum of three well volumes of water or until a stabilized

reading of pH, conductivity and temperature is achieved. Immediately

after flushing the well, the sample will be collected and put into
laboratory-cleaned containers. The two 40-ml vials for volatile

organics analysis (VOA) will be filled first, followed by containers

for metals and other organics. The metals sample will be filtered in

the field using a 0.45 micron membrane filter. The metals sample will

be preserved with nitric acid.
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Field measurements will include pH, specific conductance, and
temperature. The pH measurements will be made with a pH meter ahich

will be calibrated before and after sampling as previously described.
Specific conductivity and temperature will be measured using a YSI
Model 33 Conductivity Meter. The instrument will be calibrated using a

conductivity standard at routine intervals throughout the sampling

prog ram.

12.4 Sample Preservation and Storage
The following preservation and storage techniques will be used for

samples collected at Seymour Johnson Air Force Base:

12.4.1 Soil Samples:

All: Ice to 40 C

The labeled and logged samples will be placed immediately into
coolers containing ice or a chemical coolant ("Blue Ice") to maintain

sample temperatures at or near 40 C.

12.4.2 Water Samples:

VOC: Ice to 4°C

Petroleum Hydrocarbons: H2 SO4 to pH 1/2.2, ice to 4°C%

Minerals and Heavy Metals: Filter with 0.45 micron filter, HNO 3
to pH 1/2.2, ice to 4°C

Total Phenols (420.1): H2SO4 to pH 1/2.2, ice to 40C

Commons Ions, Total Dissolved Solids and Alkalinity: Ice to 4°C

12.5 Procedures for Packing Low Concentration Samples
Most, if not all, of the soil and water samples to be shipped from

Seymour Johnson Air Force Base are expected to be classified as low
concentration samples. These samples will be temporarily stored in
refrigerators prior to packaging and shipment to the laboratory.
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Sample packing procedures for low concentration samples are as
fo I ows:

- Determine maximum weight allowed per package from the shipper.

- Mark volume level on bottle with grease pencil.
- Place about 3 inches of inert cushioning material such as

vermiculite or zonolite in bottom of cooler.
- Labels/Sample Tags Tag or label each sample with a data, time

of collection, site name and brief description on a label that
will not come off. Use only idelible ink on all labels and
tags. Numbered sample tags will be used on all samples. The
organic/inorganic traffic report number labels must appear on
the bottles. Cover these with clear plastic tape.

- Place bottles in cooler in such a way that they do not touch.

- Put VOC vials in Ziploc bag and place them in the center of the
cooler.

- Pack bottles, especially VOC vials, in loose ice or ice in
plastic bags.

- Fill cooler with cushioning material. Ice is not cushioning
material.

- Put paperwork (Chain-of-Custody Forms) in plastic bags and tape
with masking tape to inside lid of cooler.

- Tape cooler drain shut.

- After acceptance by Federal Express or shipper, wrap cooler
completely with strapping tape at two locations. Secure lid by
taping. Do not cover any labels.

- Place lab address on top of cooler.

- Put "This Side Up" labels on all four sides and "Environmental
Samples" labels on at least two sides.

- Affix numbered custody seals on front right and back left of
cooler. Cover seals with wide, clear tape.

NOTE: Remember that each cooler cannot exceed 70 pounds for Federal
Express shipment. Therefore, it is possible to pack a maximum
of 6 nalf-gallon bottles and corresponding VOA vials with about
5 pounds of ice per cooler.

12.6 Procedures for Packing Medium and High Concentration Samples
None of the samples to be collected during this investigation are

expected to be classified as medium or high concentration since samp-
ling will not be made from hazardous waste sites or hazardous waste

containers. All of samples to be collected during this investigation
will be environmental soil and water samples, therefore, special hand-

ling procedures for high concentration samples are not required.
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13.0 SITE CLEAN-UP

3 The general area surrounding each soil boring and monitor well

site will be cleaned of drilling supplies and debris following the

completion of each well or boring. When possible, all noncontaminanted

borehole cuttings will be returned to the borehole or spread on the

* ground adjacent to the borehole. In public areas, the borehole

cuttings will be removed from the site. Cuttings suspected of being

hazardous waste (based on discoloration, odor, or organic vapor meter

readings) will be containerized in clean 55-gallon drums with removable

tops and band closures. Suspected hazardous waste will be sampled and

analyzed at the lab for E.P toxicity and ignitability to determine the

actual hazard and disposal required. Ultimate disposal of material

determined to be hazardous will be through USAF base personnel.

D
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14.0 FIELD TEAM ORGANIZATION AND RESPONSIBILITIES

14.1 Organization

The Research Triangle Institute's proposed organization of the IRP

Survey at Seymour Johnson Air Force Base is shown in Figure 16. Two

departments within RTI's Center for Environmental Measurements will

have the responsibility for the field work, chemical analyses, and

reporting activities required fbr this stage of the IRP Survey. These

include the Hydrogeology Department and the Environmental Chemistry

Department, managed by Mr. W. J. Alexander and Dr. W. F. Gutknecht,

respectively.

RTI will subcontract the drilling and well installation services

to Bore and Core, Inc. of Raleigh, NC. Mr. A. M. Demarest will be tile

principal point of contact within Bore and Core, Inc. RTI will subcon-

tract portions of the analytical services (organic analyses) to Indus-

trial and Environmental Analysts, Inc. (IEA) in the Research Triangle

Park, NC. Mr. J. B. Adamovic will be the principal point of contact

within IEA.

14.2 Responsibilities

Mr. Alexander will serve as the Project Leader for this IRP survey

and will be responsible for the technical and management aspects of the
project, particularly as pertaining to field activities, interpretation

of findings, and reporting. Dr. Gutknecht will primarily be respon-
sible fbr the performance of chemical analyses, within RTI and under

subcontract to RTI, and associated Quality Assurance requirements.
Professional staff within both departments will be assigned to various

aspects of the IRP survey and will be responsible for specific tasks as

appropriate such as overview of drilling activities, field data
collection efforts, analytical testing, and reporting.

14.3 Training

RTI personnel who will be involved in field operations have under-

gone occupational medical examinations and will be responsible for
compliance with the site safety plans. Supplenental in-house training

will be provided as needed for all site-safety procedures, the use of
safety equipment and air monitoring devices, detailed field sampling

activities, data reporting, and QA/QC procedures.
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SUSAF Program Manaer RTI Administration

Capt. Brian McCarty

RTI Contract Manager

C. E. Decker

RTI Project Leader RTI Project Supervisor

W. J. Alexander W.F. Gutknecht

Drilling Subcontractor RTI Hydrogeology RTI Env. Chemi stry Laboratory Subcontractor

Bore & Core, Inc. Department Staff Department Staff IEA, Inc.

a
FIGURE 16: Project Organization
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15.0 SCHEDULE

The anticipated schedule for the Phase II, Stage 2 IRP Survey at --

Seymour Johnson AFB is shown in Figure 17. The official authorization

date of the survey was July 17, 1986. All mobilization and drilling

activities should be completed by the end of October 1986, depending on

the accessibility conditions in the flood plain of Stoney Creek.

Accordingly, the sampling activities should be completed by November,

1986 and analytical results completed by December, 1986. The first

draft report of findings is scheduled for the end of January, 1987. It

is uncertain how long the report review process will require, but the

final report will be provided to the Air Force on or before mid-July

1987.
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Figure 17: PROPOSED SCHEDULE

1986 1987

TASKS JULY AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE JULY

Authorization to o (July 17)
Proceed I

Mobilization ------

Activities

Drilling and Well
Installation

Sampling Activities ........

Chemical /.alyses ------ -

Reporting -----------

Review and Editing

Process
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APPENDIX A

HEALTH AND SAFETY PLAN

GENERAL

The safety plan presented herein gives guidelines for basic safety

procedures and equipment to be utilized by Research Triangle Institute

during the course of IRP Phase II investigations at Seymour Johnson
AFB, NC. Samples collected during the Phase II, Stage 2 investigation

will be typically environmental water and soil samples, as opposed to

hazardous waste samples, and normally do not require unusual levels of
personnel protection.

Since this project involves the investigation of more than one

site at the Seymour Johnson AFB, an independent health and safety plan
was prepared for each of the six sites. The detailed health and safety

plan for each site, including site background information, site sketch,
potential, hazards, site safety work plan, and emergency information is
included as a part of this Appendix.

INFORMATION REVIEW

Prior to initiating the Phase II, Stage 2 survey field work, the

Phase I and Phase II, Stage 1 reports were reviewed in detail to iden-
tify known hazardous wastes or conditions that may be encountered at

each site. Available toxicological data on materials suspected of
being present at the sites were reviewed and utilized to determine the

level of personnel protection at each site.

Safety hazards requiring special attention will be addressed on an

individual basis using appropriate assessment methods, and equipment
and procedure recommendations given in the EPA Field Health and Safety

Manual (EPA, 1980) and the EPA Safety Manual for Hazardous Waste Site

Investigations (EPA, 1979). Hazardous conditions will be monitored

during the investigation and appropriate action taken to modify the

Health and Safety Plan as necessary.
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MEDICAL MONITORING PROGRAM

The Project Leader for the Phase II field investigation will

determine whether a medical monitoring program is necessary. If hazard

levels are judged high enough to warrant this procedure, all field

personnel will participate in a medical monitoring program. Guidelines

for the program are given in Appendix I of the EPA Field Health and

* Safety Manual (EPA, 1980).
All RTI personnel assigned to the field aspects of this project

will have completed background occupational medical examinations prior

to conducting field work on any of the designated sites. Subcontrac-

tors working on these sites will be advised of the potentially hazard-

ous nature of this work and will be provided a complete copy of this

Appendix.

FIELD PERSONNEL INDOCTRINATION

All field personnel, including subcontract personnel, will be

informed by the Project Leader and/or Site Safety Officer (Mr. S. A.

Guthrie) of required safety equipment and procedures, as outlined in

the attached Health and Safety Plans, prior to beginning on-site work.

Subjects covered will include personal safety gear, general and site

specific safety procedures, and incident notification procedures. The

Site Safety Officer will be responsible for maintaining a thorough

account of all daily activities performed by RTI and its

subscontractors while on site.

PERSONNEL PROTECTION GEAR

The following items will be required for all field personnel:

- Tyvek disposable coveralls,

- Rubber boots,

- Rubber gloves,

- Hard hats, and
- Eye protection (safety glasses or goggles).

Hearing protection (disposable ear plugs) will be available for

all potential noise hazards. Cartridge-type respirators will be avail-

able on-site for protection against inhalation of dust or vapors. If

strong vapors are encountered, respirators will be utilized to facili-

tate evacuation of personnel and equipnent from the site until the
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situation can be assessed or corredted. Individuals will be

individually fitted and instructed on the care and use of their
respirator, prior to field work beginning.

Personal equipment described above will offer adequate protection

for most situations anticipated during the course of Phase II, Stage 2
investigation field work. When conditions are identified that require
a higher level of personal protection, the EPA Safety Manual for

Hazardous Waste Site Investigations will be referred to for guidance.

SAFETY PROCEDURES

Hard hats and eye protection will be worn when appropriate, as

directed by the Project Leader and/or Site Safety Ufficer. Protective
clothing (boots, gloves, and coveralls) will be worn while working at

the designated sites. Coveralls will be changed a minimum of once

daily.
The project field supervisor will consult with the base environ-

mental coordinator or other responsible point of contact regarding
site-specific hazards including potential underground utilities prior

to initially entering the sites. Special procedures for entering and
working at particular sites will be clarified and conveyed to all field

personnel. Examples of areas requiring strict procedures are active
runways or taxiways, fuel handling or storage areas, and secure areas.

As a general rule, no eating, drinking, or smoking will be allowed
while working on the designated site. This includes personnel at the

decontamination areas. Avoid all hand-to-mouth contact while contami-

nation of your clothing or body is possible.

INCIDENT/ACCIDENT NOTIFICATION PROCEDURES

A complete list of emergency phone numbers and contacts are

attached to the last page of Appendix A (page A-41). Each person
working on the sites will be instructed on how to use this emergency

information. A copy of the Health and Safety Plan containing this
emergency information will be provided to all persons working on these

sites. In addition, each person working on these sites will be shown
the location of the Air Force Base Hospital and emergency room (Figure
A-i). The base hospital will be notified in advance of the field

operations.
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After contacting appropriate emergency services, or in

non-emergency incidents, the USAF project contact should be notified of

the incident or accident so that it can be dealt with according to base
policies and procedures.
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Figure A-1: Location of Six Sites and Base Hospital
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SITE SAFETY PLAN

FIRE TRAINING AREA #3

(SITE 1)
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RESEARCH TRIANGLE INSTITUTE SITE I
FIELD INVESTIGATION TEN4

SITE SAFETY PLAN page I of 5

GENERAL I IOIIAT ION

PRJET MIE: Seymour Johnson AFB RTI PROJECT NO. 432U-2676-16

SITE: Fire Training Area D3 (Site I)

i PUM PREPARED BY; R. W. Pratt DATE: 8/11/86

REVIEIED BY: W. J. Alexander DATE: 9/9/86

DATE:
INVESTIGATION OBJECTIVE(S): Conduct subsurface Investigation to assess the potential ground

water contamination emanating from the fire training area.

POED DATE OF INVESTIGATION: October/November 1986

SIDS4ARY OF OVERALL HAZARD: Serious: Moderaft: ___

Lou: -X- Unk a -

SITE HISTORY & DESCRIPTION

SITE DESCRIPTION: The site is located adjacent to a fenced truck yard off a southern

extension of Collier Avenue (Figure A-2). The area Is approximately 0.5 acres in size and -

Is relatively flat and covered with low grass and weeds.

S

ATIVITIES PERFOIED ON SITE PRIOR TO INVESTIGATION: One monitor well (MW-li) was installed

to a depth of 30 feet during the Phase II, Stage I IRP Investigation.

PREVIOUS STUDIES PERFOIED: IRP-Phase I Report (July 1982) and IRP-Phase II, Stage I Report

(July 1985). The site Is still used for fire training.

UNUSUAL FEATURES (Containers, Buildings, Burled and Above Groumd Utilities, Bodies of Water,

Terrain): Possible buried fuel lines in the area. Drillers will be alert for possible

pipelines and other utilities. Site will be examined by USAF personnel for potential

underground utility lines.

0-76



WAST CHARACTERISTICS SITE I

page 2 of 5

WASTE TYPES: Liquid: X Solid: - Sludge: Ges:

CHARATERlSTICS: Tcoce: - Volatile: X Ignitable: X
Radioactive: R ctv: - Co6rrosive:

KNON (It SUSPECTED SUBSTANCES ON SITE:

Oil and Grease (suspected) ____________________

Jet Fuel (suspected) On____________________

Organic Halogens (suspected) _____________________

RITSICAL HAZARDS: Heat: X Cold: Noile:
Radiation: -Other (SV=fy):-

Cmments.- (See work limitations - page 3 of 5)

HAZARD EVAUAT ION

Samples to be collected during this site Investigation will be taken downgradlent from the

fire training area and are expected to be classified as environmental soil/water samples.

Previous studies In the fire training area Indicated no groundwater contamination based on

analysis for nitrate, oil and grease, total organic carbon, total organic halogens, and

phenols. Therefore, on the basis of the Phase I and 11 report findings, It Is anticipated

that no unusual levels of personnel protection (beyond level D) will be required, If

hazardous materials are suspected or encountered during the course of the field work, this

plan will be amended and additional precautionary measures will be Implemented. Field

personnel will not be permitted within the diked area surrounding the fire training area.

Also, It may be necessary to leave the site area In the event of any fire-training

exercises.
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SITE SAFETY WORK PLAN SITE I

page 3 of 5

PERIMETER ESTABLISHED: Site Map/Sketch Attached: Yes
Parivmter Identified: Yes Site Fenced OtSeau -W: No
Contaminated Areas Idtf ed: Yes

Commnts: Most of the potential contaminants would be expected within the diked area

surrounding the fire-training area.

TYPE OF WORK ACTIVITY TO BE PERFOMED:

Field Survey/Site lspection: X Soil Sampling: X
Surface Geophysical Survey: Soil Test Brin: -
Monitor Well Installation: Soil Gas Sampling:
Monitor Wall SamIing: X Hand Augering:
Surface ater Sampling: Other:

SONAL FROTET ION:

Level of Protection: A B C D X

& .  Modi f ications:

Personal Protective Equipmnt/Procedures: Tyvek coveralls, hard hats, safety glasses

or goggles, neoprene gloves, and neoprene steel-toed boots. Respirators will be

available In the event waste maturials are encountered and organic vapors go above

5 ppm in the breathing zone In the work area.

a

Surveillance Monitoring Equlpmnt/Procedures: An Organic Vapor Analyzer (OVA) wi ll be

used to monitor organic vapors In and around the work area.

Work Limitation (Tim of Day, etc.): Field work will be conducted during daylight

hours only. If air temperature and humidity become excessive, the time of work day and

duration of work time may be altered due to heat stress potential.

0-781_



SITE 1

page 4 of 5

DECONTAI NATION AN)Di OIOSAL PW3CBLRES:

Decomtinllmatlon Equ11pMstProc~GwS: High pressure voter with detergent is required -

for cleaning all drilling equipment between each soil test boring and monitor well-

site. All sampling equipment including gloves used in sample handling will be cleaned

with tap water and detergent and rinsed in deionized water between each sampling event.

Boots and other field equipment will be cleaned on a daily basis. Tyvek coveralls

will be disposed of in plastic garbage bags at the clos, of each day.

Decontlinatiom Faclilities/besIgmatei Areas: All steam cleaning will be conducted at

AFB car wash facility on Curtiss Avenue. Runoff tram the cleaning process Is diverted

through an oil/water separator.

Cwomimated Sample Disposall Procedears: AllI sol Isamples determined to be

contaminated by OVA screening will be contained In 55 gallon drums and will be-

disposed of by the USAF. Obviously contaminated water will be containerized for

subsequent disposal.

Conmuinate Sample Disposall Facilitle/Desigmated Areas: The USAF will handle the

disposal of all contaminated soil samples not transported to laboratories for

analysis, it Is anticipated that potentially contaminated water containerized from

monitoring well-development process may be disposed of in oil water separators on

base, pending base examination and approval.
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SITE I

PAGE 5 OF 5
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SITE SAFETY PLAN

LANDF ILL NO. 4

(SITE 2)
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RESEARCH TRIANGLE INSTITUTE SITE 2
FIELD INVESTIGATION TEM

SITE SAFETY PLAN page I of 5

GENERAL I NFOIWAT ION

PROJECT NOE: Seymour Johnson AFB RTI PROJECT NO. 432U-2676-16

SITE: Landfil lIN. 4 (Site 2)

-PLAN PEAED BY: R. W. Pratt DATE: 8/11/86

REVISeD BY: W. J. Alexander DATE: 9/9/86

INVESTIGATION OBJETIVE(S): Conduct subsurface Investigation to assess the potential ground

water contamination eminating from th~e fire training area.

PROPSED DATE OF INVESTIGATION: ctober/November 1986

SUMMARY OF OVERALL HAZARD: Seio us: Moderate: ___

Low: -X- Unkaeue: _

SITE HISTORY & DESORIPrION

SITE DESOIPrION: The landfill Is located on approximately 8 acres between Collier Road

and Stoney Creek (Figure A-3). The Investigation area Is a strip of land approximately

1 400-500 feet wide between Stoney Creek and the landfill. The landfill Is relatively flat,

devoid of trees and covered with grass and weeds. The Investigation area Is approximately

* 10 feet lower In elevation and has a thick vegetation cover.

ACTIVITIES PEFOMED ON SITE PRIOR TO INVESTIGATION: The landfill has been In operation

since 1970 and Is still used for the disposal of construction debris. No garbage or trash

disposal has occurred since 1978.

PREVIOUS STUDIES PERFRED: IRP-Phase I Report (July 1982) and IRP-Phase 11, Stage I Report

* (July 1985).

UNUSUAL FEATURES (Centaimers, 8.1Ildlng. Swiued and Above Growd Utilities, Bodies of Water,
TerraIR): High voltage overhead power lines traverse the site along the north boundary.

(See attached site map)
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WASTE OARACTERISTICS SITE 2

.. : page of 5

ASTE TY E: Liquid: X Solid: X Sludge: -- Gas: p e f

CHARACTERISTICS: To~lc., X Volatile: X " hle X

Red1oactlve: Ruecti.ve: - Corrosv.-

IMiN OR SUSPIMTED SUBSTANCES ON SITE:

TOC Benzene

Phenol Ethyl benzene

TOX Toluene

Lead Oil and Grease

Cadmium

PHYSICAL HAZMRS: Heat: X Cold: Noise:
Radlatlen: - Other (WkIfy:

Cammts: (See work limitations - page 3 of 5)

HAZAD EVALUATION

Samples to be collected during this site Investigation will be taken downgradlent from the

landfill and are epected to be classified as environmental soll/water samples. Prevlous

studies Inside the landfill perimeter Indicated only low concentrations of the above

mentioned substances. Therefore, on the basis of the Phase I and Phase 11. Stage I IRP

Report findings, It Is anticipated that no unusual levels of personnel protection (beyond

Level D) will be required. If hazardous materials are suspected or encountered during the

course of the field work, this plan will be amended and additional precautionary measures

measures will be Implemented.
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SITE SAFETY WM PLAN SITE 2

page 3 of 5
ERIMETIM ESTABLISMED Site MaplSiwtch Attached: Yes

Pebrimenter identified: Yes Site Fenced Of f/SeciW: Yes
Contaminated Ae. ideiTflTd: Yes

TYPE OF WM~ ACTIVITY TO BE FRKMED:

Field Survey/Sit. Insection: X Soil Samping: X
Surac Geophysical Survey: ___ Seil Test Sari ng 7

Monitor Well Iinstallation: XSoil Gas Samling:
Monitor Wll Samplig: X lhnd Augrin:
Surface Water Samping: _7 Other:

PESONAL FROTECT ION:

Level of Protectionu: A a_ _ C D_ X

Ncdii icat ices:________________________ _______

Mmrsoe Protective Equipment/Procedures: Tyvek coveralls, hard hats, safety glasses

or shields, neoprene gloves, and neoprene steel-toed boots. Respirators wilt be

available In the event waste materials are encountered and organic vapors go above

5 ppm In the breathling zone In the work area.

SUrveillance Monitoring Equipmenet/Woceduree: An Organic Vapor Analyzer (OVA) wll be

used to monitor organic vapors In and around the work area.

Work Limitation (Tim of Day, eft.): Field work will be conducted during daylight

hours only. If air temperature and huidity become excessive, the time of work day and

duration of work time may be limited due to heat stress potential.
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SITE 2

page 4 of 5

DOMMTAINAT ION AND DISPSAL F'OCEtMES:

Decontlmniatlon Equip nt/Procedures: High pressure water with detergent Is required

for cleaning all drilling equipment between each soil test boring and monitor well

site. All sampling equipment including gloves used in sample handling will be cleaned

with tap water and detergent and rinsed In deionized water between each sampling event.

Boots and other field equipment willI be cleaned on a daily basis. Tyvek coveralls

'!ill be disposed of In plastic garbage begs at the closa of each day.

Decantilnatiam Fecllities/Deslgnatei Areas: All steam cleaning will be conducted at

AFB car wash facility on Curtiss Avenue. Run~off from the cleaning proess is diverted

through an oil/water separator.

Cofmlinated SaipleDispaIa Proceires: AllI soil Isamples determnined to be

contaminated by OVA screening will be contained In 55 gallIon drums and will be

disposed of by the USAF. Obviou~sly contaminated water will be containerized for

subsequent disposal.

Contminated SapleDspmaI Facilities/Omignated Areas: The USAF will handle the

disposal of all contaminated soil samples not trnsported to laboratories for

analysis. it is anticipated that potentially contaminated water containerized from

the monitoring well-development process may be disposed of In oil water separators on

base, pending base examination and approval.
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U SITE 2

PAGE 5 OF 5
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SITE SAFETY PLAN

LANDFILL NO. 1

(SITE 3)
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RESEARCH TRIANGLE INSTITUTE SIte 3
FIELD INVESTIGATION TEAM

SITE SAFETY PLAN page 1 of 5

GENERAL IWOFMATION

PROJECT NaE: Seymour Johnson AFB RTi PROJET NO. 432U-2676-16

SITE: Landfill No. I (Site No. 3)

PLAN FREPMRED BY: R. W. Pratt DATE: 8/i1/86

REVIEWED BY: W. J. " axander DATE: 9/9/86

INESTIGATION CUJECTIVE(S): Collece water sample from existing monitor well MW-12.

PROPOSED DATE OF INVESTIGATION: October/November 1986

SUMARY OF OVERALL HAZARD: Serious: Moderate:
Low: --- Lmkaowa.

SITE HISTORY & DESCRIPTION

SITE DESCRIPTION: Landfill No. I Is located northwest of Fire Training Area No. 3 and

southeast of Stoney Creek (Figure A-4). The total site area Is about 2.5 acres. The site

Is relatively flat and covered wIth grass and weeds. The topography drops off steeply

(about 20 feet) between the landfill and Stoney Creek.

ACTIVITIES PERFO]ED ON SITE PRIOR TO INVESTIGATION: The landfill site was active from

1941 to 1946. In recent years an excavation training program was conducted in the landfill

area. These excavations uncovered some of the landfill debris.

FREVIOUS STUDIES PERFORMED: IRP-Phase I Report (July 1982) and IRP-Phase I, Stage I Report

(July 1985).

UNUSUAL FEATURES (Containers, BuIdings. Buried and Above rouid Utilities, Bodies of Water,

Terrain): There are above ground power lines that trend In a northeast-southwest direction

along the northwest section of the landfill.

D
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WASTE CHADCTMISTICS SITE 3

Page 2 of 5

WASTE T'fPE: Liquid: X Sol Id: X Sludge: - (kS:

OH0RMTEISTICS: Tanic: __Voltile: X Ignitable: X
Radioactive: -_ Reactive:. - Cirroaive:-

KNOW Ol SUSPUCTED SUBSTANCES ON S ITE:

Total Organic Carbon (TOC) ______________________

RFlICAL HAZARDS: IHst: Cold: ____s

Redistion: - Other (XwIfyi:_____________

HAZARD EVALUAT ION

Only water samples will be taken from an existing monitor weil on this site. No subsurface

drilling activity Is planned. Previous analysis of water samples taken from this well

Indicate only sIlightly elevated concentrations of TOC In the groundwater. Therefore, It Is

anticipated that no unusual levels of personnel protection (beyond Level D) will be

required. If hazardous materials are suspected or encountered during the course of the

of the field work, this plan will be amended and additional precautionary measures will be

Implemented.
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SITE SAFETY WW PLAN SITE 3

page 3 of 5
PEINETEI ESTABLISHED: Site Mop/Satch Attacked: Yes

Ferimooter I dent If Iled: Yes Site Fenced Of f/Se : No
Contaminated Areas IdeniT~ed: Yes

*TYPE OF W011 AIIY TO BE PEFOR1I:

Field SuvweV/Slte Inspection: ___ Soil Sapling:
Surf ace GeophysicalI Survey: Sotil Test Bar IngT.
Monitor Well installation: Soil Gas Sampling: __

Monitor Well Sampling: X Hand Angering: -

Suface Water SampliIng: Other:___

PERSONAL PROTECT ION:

Lee of Protection: A a_ _ C D_ X

Modifications: ________________________________

Personal Protective Equipment/Procedures: Tyvek coveralls, safety glasses or shields,

neoprene gloves, and neoprene steel-toed boots. Respirators wil be available in the

event waste materials are encountered and organic vapors go above

5 ppm In the breathing zone in the work area.

Surveillance Monitoring Equlpuent/Procedures: An Organ ic Vapor Analyzer (OVA) will be

used to monitor organic vapors in and around the work area.

Work Limitation (Tim of Day, eftc.): ______________________
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SITE 3

page 4 of 5

SOPNTMIMIRTION ANDO DISPSAL FROCIEDAES:

Oemntinatla Equlpmtilrocdures: All sampling equipment Including gloves used

In sample handling will be cleaned with tap water and detergent and rinsed In delo-

nized water between each sampling event. Boots and other field equipment will be

cleaned on a daily basis. Tyvek coveralls will be disposed of In plastic garbage bags

at the close of each day.

Decontalmnation Fci I Itle/Deslgnatei Areas: N/A

Contaminated Sample Disposal Procedures: N/A

Contaminated Sample Disposal Facllities/Deslgnated Areas: N/A
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SITE SAFETY PLAN

LANDFILL NO. 3

(SITE 4)
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RESEARCH TRIANGLE INSTITUTE SITE 4
FIELD INVESTIGATION TEM

SITE SAFETY PLAN page 1 of 5

GENERAL IWFOSAT 101

* RDJET NME: Seymour Johnson AFB RTI PROJECT NO. 432U-2676-16

*SITE: Land fi I bIN. 3 (Site 4)

-PLAN FRPRD BY: R. W. Pratt DATE: 8/11/86

REVIEDM BY: W. J. Alexander DATE: 9/9/86

INVESTIGATION OJECTIVEMS: Conduct subsurface Investigation to assess the potential ground

water contamination emlnatlng from the landfill.

PRPSDDATE OIF INVESTIGATION: October/November 1986

SIISIY OF OVERALL HAZARD: Serious: Moderate:
Low: -W- Unknown;

SITE HISTORY & DIESCRIPTION

SITE DIESOIMTON: The site Is located along the northern periphery of the Air Force Base,

northwest of the Intersection of Biggs Street and Ream Street (Figure A-5) The landfill Is

relatively flat and encomnpasses an area of approximately 15 acres. The topography slopes

steeply west of the landfill toward Stoney Creek.

ACTIVITIES PVERIMD ON SITE PRIOR TO IN4VESTiGATION: The landfill was operated from 1961

to 1970. The site has been covered with grass.

FRVIOUS STUDIES PEFClED: JRP-Phase I Report (July 1982).

UNUSUAL FEATURES (Containers, Buildings, Bawled and Above (roumd Utilities, Bodies of Water,
Terrain): There are above ground power IInes traversing In a north-south direction between

the west edge of the landfill and-Stoney Creek.
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WASTE CHARACTERISTICS SITE 4

page 2 of 5

WSTE TYPES: Liquid: X Solid: X Sledge: Gas:

IARACTERISTICS: Toxic: X Volatile: X Igltable:
Radioactive: _ Reactive: Orrosive:

IOMI OR SUSPECr SUBSTANCES ON SITE:

Paint Residues (Suspected)

Oil and Grease (Suspected)

Metals (Suspected) Ma

Solvents (Suspected)

IHYSICAL HAZAN)S: Heat: X Cold: Noise:
Radiation: - Other (Se-clfy):

Comments: (See work limitations - page A-26)

HAZAFR EVALUATION

Samples to be collected during this site investigation will be taken upgradlent and

downgradient from the landfill and are expected to'be classified as environmental soil/

water samples. Based on historical data from previous investigations, the landfill was

used to dispose of general refuse. No fuels, oils, or industrial solvents were to have

been disposed of in this land-fill. Therefore, on the basis of the Phase I, I1P Report

findings, it is anticipated that unusual levels of personnel protection (beyond Level D)

will be required. If hazardous materials are suspected or encountered during the course of

the field work, this plan will be amended and additional precautionary measures will be

Implemented.
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SITE SAFETY MOW PLAN SITE 4

page 3 of 5
PIERIMETE ESTABLISHED: Site Map/Sketch Attached: Yes

Perimter Identifled: No Site Fenced Off/SeC--J: No
Contminated Areas Identiied: Yes

3 Comuts:

TYPE OF WORK ACTIVITY TO HE PERFM:

Field Survey/Site inspection: X Soil Sampling: X
Surface Geophysical Survey: Soil Test B1inT
Monitor Well Installation: - Soil Gas Spling:
Monitor Well Sampling: X Hand Auguring:
Surface Water Sampling: Other:

PERSONAL PROTECT ION:

Level of Protection: A a__ -- C D_ 0 X

Modifications:

v Personal Protective Equipment/Procedures: Tyvek coveralls, hard hats, safety glasses

or shields, neoprene gloves, and neoprene steel-toed boots. Respirators will be

available in the event waste materials are encountered and orgnic vapors go above

5 ppm" in the breathing zone in the work area.

Surveillance Monitoring Equipment/Procedures: An Organic Vapor Analyzer (OVA) will be

used to monitor organic vapors in and around the work area

Work Limitation (Tim of Day, etc.): Field work will be conducted during daylight

hours only. If air temperature and humidity becane excessive, the time of work day and

duration of work time may be limited due to heat stress potential.
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77

SITE 4

CEMITM iAT ION AND) DISPOSAL PROCEDWE:pae4o5

DMOOmtalMiitation EquIpmWvt/1MoCeiwaeS: High Pressure water with detergent Is required-

for cleaning all drilling equipment between each Soil test boring and monitor well

site. AllI sampiIng equipment Includ Ing gloves used In sample handl Ing wll be cleaned

with tap water and detergent and rinsed In deionized water between each sampiIng event.

Boots and other flid equi pment wll be cl eaned on a dalIy basis. Tyvek coverallIs

wll be disposed of In plastic garbage bags at the close of each day.

Deconamination Facillitles/Designaed Areas: AllI steam cleaning wll be conducted at

AFB car wash f acII Ity on Curt Iss Avenue. Runoff from the clIean Ing process I s d iverted

through an oil/water separator.

Contaminated 51*e Disposal Rrocedures: All soil samples determined to be contami-

nated by OVA screening will be contained In 55 gallon drums and will be disposed of by

the USAF. Obviously contaminated water will be containerized for subsequent disposal.

Conataminated Sesle Disposal FecllItIes/1esigmated Areas: The USAF wll handle the

disposal of all contaminated soil samples not transported 'to laboratories for analy-

sis, It Is anticipated that potentially contaminated water containerized frarn the

monitoring well-development process may be disposed of In oil water separators on

base, pending base examination and approval.-
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SITE SAFETY PLAN

OPOG STORAGE AREA

(S ITE 5)
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RESEARCH TRIANGLE INSTITUTE SITE 5
FIELD INVESTIGATION TEAM

SITE SAFETY PLAN page I of 5

3 .msssss....ssss us sssnusatssasssunnssuatSI U ml SlS~S WmS s WasIsUs sslssmsssu

GENERAL I NFOIAT ION

PROJECT IME: Seymour Johnson AFB RTI PROJECT NO. 432U-2676-16

SITE: DPOO Hazardous Waste Tank - Storage Area (Site No. 5)

-AOI P ED DBY: R. W. Pratt DATE: 8/11/86

REVI ED BY: W. J. Alexander DATE: 9/9/86

INVESTIGATION ONJECTIVE(S): Conduct subsurface Investigation to assess the potential

groundwater contamination eminating from the DPDO tank storage area.

PROPOSED DATE OF INVESTIGATION: October/November 1986

ROOMY OF OVERALL HAZARO: Serlous: Moderate:
Low% - -- kauo.:

SITE HISTORY & DE SRIITION

SITE DESOtIPTION: This site Is located on the northern section of the base, just south of

Fickel Street (igure A-6). The storage area Is enclosed by fence. An underground storage

5 tank exists at the site. The topography Is relatively flat In the fenced storage area, but

slopes steeply west of the site toward Stoney Oreek.

L
ACTIVITIES PERFOlED ON SITE PRIOR TO INVESTIGATION: The underground storage tank has

been used to store waste oils, waste solvents, and pesticides.

PREVIOUS STUDIES PERFPOIED: IRP-Phase I Report (July 1982) and IRP-Ahase 11, Stage I Report

(July 1985).

UNISUAL FEATURES (otallners, BuIldings Burled and Above Ground Utilities, Bdiles of Water,
Terrain): The terrain where the Investigation Is planned Is about 10-20 feet lower than

the hazardous waste storage area.
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WASTE CHARACTERISTICS SITE 5 -

page 2 of 5

WASTE TYPES: Liquid: X Solid: X Sludge: Gas:

OARACTERISTICS: Toxic: X Volltl ie: X Igaitable: X
Radioactive: Reactive: Corrosive:

1101 OR SUSPECTED SUBSTANCES ON SITE:

Oil and Grease

Lead

Chromium

Pesticides (Suspected)

Paints and Solvents (Suspected)

PHYSICAL HAZAFVS: Heat: X Cold: Noise:
Radiation: - Other (SVclfy):

Coments: See Work Limitations - Page A-32)

HAZAIW EVALUATION

Samples to be collected during this site Investigation will be taken a few hundred feet

downgradient from the hazardous waste disposal tank area and are expected to be classified

as environmental soil/water samples. Previous studies in the disposal tank area indicated

the presence of relatively low concentrations of substances listed above. Therefore, on

the basis of Phase 11, Stage I IRP Report findings, It is anticipated that no unusual

levels of personnel protection (beyond Level D) will be required. It hazardous materials

are suspected or encountered during the course of the field work, this plan will be

amended and additional precautionary measures will be implemented.
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SITE SAFETY WORK PLAN SITE 4

ERINETIt ESTABLISIED: Site Nap/Slmtch Attached: Yes page3 of 5

IRrlmter Identified: Yes Site Fenced Off/S.d-_W: No
Contaminated Areas IdenMTed: Yes

CRmsts:

TYPE OF WORK ATIVITY TO BE PFWOMED:

Field Sumy/Site Inspectlm: X Sof Sampling: X
Surface Geophysical Sw'vey: -- Soil Test oari ngT-7
Mnit r Well Installation: A Soil Gas sampling:
nltitr Well Sampling: X Paul AmeIrig:

Surface wter Sampli ng: Other:

IERSONML FROTECT ION:

Level of Protection: A B C 0 X

Modi fications:

Prsonal Protective Equlpmnt/ rocedures: Tyvek coveralls, hard hats, safety glasses

or shields, neoprene gloves, and neoprene steel-toed boots. Respirators will be

available In the event waste materials are encountered and organic vapors go above

5 5 ppm in the breathing zone in the work area.

SUvIlance Nonitoring Equipent/Procedures: An Organlc Vapor Analyzer (OVA) wit I be

used to monitor organic vapors In and around the work area.

Work Limitation (Tim of Day, etc.): Field work will be conducted during dayl ight

hours only. If air temperature and humidity become excessive, the time of work day and

duration of work time may be limited due to heat stress potential.
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SITE 5

page 4 of 5
DECWUTAINAT ION AND DISPOSAIL FVCWXMS:

0ecaltainatilom EquipuntlProesiwes: High pressure water with detergent is required

for cleaning all drilling equipment between each soil test borinq and monitor well

site. All sampling equipment including gloves used In sample handiing will be cleaned

with tap water and detergent and rinsed In deionized water between each sampling event.

Boots and other field equipment will be cleaned on a daily basis. Tyvek" coveralls

will be disposed of In plastic garbage bags at the close of each day.

Deconlinlination FaciIllies/besignmated Areas: All steam cleaning will be conducted at

AFB car wash facility on Curtiss Avenue. Runoff from the cleaning process Is diverted

through an oil/water separator.

Contamated Saple Disposal Procedwes: All soil samples determined to be

contaminated by OVA screening will be contained In 55 gallIon drums and will be

disposed of by the USAF. Obviously contaminated water will be containerized for

subsequent disposal.

Contaminated Saple Disposal Facilities/Designated Areas: The USAF will handle the

disposal of all contaminated soil and water samples not transported to laboratories

for analysis, it Is anticipated that potentially contaminated water containerized

from the monitorin.g well-development process may be disposed of in oil water separators

on base, pending base examination and approval. ______
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SITE SAFETY PLAN

COAL PILE AREA

(SITE 6)
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RESEARCHl TRIANGLE INSTITUTE SITE 6
FIELD INVESTIGATION TEAM

SITE SAFETY PLAN page I of 5

GENERAL INFORMIAT ION

PROJECT NMlE: Seymour Johnson AFB RTI PROJEC NO. .432U-2676-16

SITE: Coal Pile Area (Site No. 6)

PLAN PREPARED BY: R. W. Pratt DATE: 8/11/86

REVIEWED BY: -W. J. Alexander DATE: 9/9/86

INVESTIGATION O13JECTIVE(S): Conduct subsurface investigation to assess the potential soil

contanination from the past coal pile storage. _________________

PRPSED DATE OF INVESTIGATION: October 1986

SUMMARY OF OVERALL HAZARD: Serious: Moderate:____
Low: X Uniow: ___

SITE HISTORY &DESCRIPTION

SITE DESCRIPTION: The site Is a large relatively flat open area mostly devoid of surface

vegetation. The area is approximately 300 feet long by 300 feet wide and is located

adjacent 'o the Air Force Base heating plant. The location of the site Is shown in

Figure A-7.

ACTIVITIES PERFOME ON SITE PRIOR TO INVESTIGATION: The site was used to stockpile coal

S for the Air Force Base heating plant prior to converting to oil as fuel. Currently

depleted coal pile with some surface coal remaining. _____________

PREVIOUS STUIDIES PIERFORNED: IRP-Phase I Report (July 1982).

UNUSUAL FEATURES (Containers, Buildings. Buriled and Above Ground Utilities, Bodies of Water,
Terrain): Possible buried utilities in this area. Drillers will be alert for possible

buried utilities.
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WASTE CHARACTERISTICS SITE 6

page 2 of 5

WASTE TYPES: Liquid: Solid: X Sludge: Gas:

CHARACTERISTICS: Toxic: X Volatile: Ignitable:
Radioactive: -_ Reactive: - Corrosive:

KNOUN OR SUSPECTED SLOSTANiCES ON SITE:

Coal and associated hydrocarbons

Metals (Suspected)

PHYSICAL HAZANIS: Heat: X Cold: Noise:
Radiation: -_ Other (Sgicify):

Camnts: (See Work Limitations - page A-38)

HAZARD EVALUAT ION

Samples to be collected from this site are expected to be classified as environmental soil

samples. -Previous studies performed in this area indicated only small amounts of coal

residues at the land surface and no metal concentration above background levels. Therefore,

on the basis of the Phase I, IRP Report findings. It is anticipated that no unusual levels

of personnel protection (beyond Level D) will be required. If hazardous materials are

suspected or encountered during the course of the field work, this plan will be amended and

additional precautionary measures will be implemented.
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SITE SAFETY WORK PLAN SITE 6

page 3 of 5

PERIMETER ESTAIBLISHED: Site Nap/Slwtch Attached: Yes
Perimeter Identified: Yes Site Fenced Of/Sacr-i-': No
Centmimated Areas IdenTTT Td: Yes

Cmnats: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

TYPE OF W ACTIVITY TO BE PERFORMED:

Field Svey/Site Inspection: X Soil Saming: X
Surface Gophysical Survey: Soil Test BoringT=
Meitar Well Installation: Soil Os Saplin: -

Monitor Well Sampling: Hand Aseing: -

Surface Water S"IImng: Other:

PERSONAL PROTECT ION:

L.vel of Protection: A B C D X

Modifications:

Fls omal Protective Equipumt/Procedures: Tyvek coveralls, hard hats, safety glasses

or shields, neoprene gloves, and neoprene steel-toed boots. Respirators will be

U available in the event waste materials are encountered and organic vapors go above 5

ppm In the breathing zone In the work area.

SwrvelIlance MonltorIng Equipment/Procedures: An Organic Vapor Analyzer (OVA) will be

used to monitor organic vapors In and around the work area.

Work Limitation (Tim of Day, etc.): Field work will be conducted during daylight

hours only. If air temperature and humidity become excessive, the time of work day and

duration of work time may be limited due to heat stress potential.
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SITE 6

page 4 of 5

CEWNINATION AND DI SPOSAL PROCEDLIES:

Decontamination Equlpment/Procedures: High pressure water with detergent is required

for cleaning all drilling equipment between each soil test boring. All sampling

equipment including gloves used In sample handling will be cleaned with tap water and

detergent and rinsed In deionized water between each sampling event. Boots and other

field equipment will be cleaned on a daily basis. Tyvek coveralls will be disposed of

In plastic garbage bags at the close of each day.-

ON- ntMlnation Foci Iities/Desigmated Areas: All high pressure water cleaning will be

conducted at the AF Base car wash facility located on Curtiss Avenue. Run~off from the

cleaning process will be diverted through an oil/water separator.

Contmanated Sample Disposal Procedmres:- All soil samples determined to be

contaminated by OVA screening will be contained in 55 gallon drums or tanks and will be

disposed of by the USAF.

Contaminated Sample Disposal Faciillties/Desigmated Areas: The USAF will handle the

disposal of all contaminated soil samples not transported to laboratories for

analysis.
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BEEGENCY I NFWAT ION

LOCAL SOURCES OF ASSISTANCE:

HOSPlTAL: Nim.e Seymour Johnson Air Force Base Hospital

Address W ight Avenue

Phone 736-5577

Directions: (See attached Figure for the location of the

hospital relative to the investigative site.)

AMBULAICE (am, and Phone): Base Emergency 736-5577

FIRE DEPATENT (Nine and Phone): Base 736-5117

LOCAL POLICE (Nine and Phone): 736-4933

STATE POLICE (Phone):

SITE CONTACTS TO BE NOTIFIED:

Capt. Steve Warren (919) 736-5556 and 736-5557 USAF Hospital/SGFB

W. Donny E. Jones (919) 736-650? 4CSG/DEEV

OTHER SOURCES OF ASSISTANCE:

RTI - W. J. Alexander (Project Leader) 919-541-7025

RTI - Bob Uhorchak (RTI Safety Coordinator) 919-541-6978

RTI - Rick Pratt (Project Safety Officer) 919-541-7137

Duke University Occupational Health Service (24 hours)

919-684-8111
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APPENDIX B

STATEMENT OF WORK

NOT REPRODUCED IN THIS SECTION OF TECHNICAL OPERATIONS PLAN.

REFER TO APPENDIX A FOR COPY OF STATEMENT OF WORK.
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APPENDIX E

LITHOLOGIC DESCRIPTIONS OF SOIL SAMPLES COLLECTED

DURING THE DRILLING PROGRAM

I.

I



TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: " A r-&") DATE ORILLED: rro_-rp C4PLETION DATE: _

MONITORING WELL NO: M I-L40 ORILLING METHOO: /'/auiw , /v'o ., /e/',v #n r,

DEVELOPMENT: e-r~~ I'IrZ 0 FZ pe', r

DATE(S) Oft.: /c- V d. -z .- 'T. STATIC WATER LEVEL: J EASUREO ON: . c .
(re0~pOCACA.') __

ELEV. DEPTH PEN. WELL OVA
(ft) (ft) RES. SAMPLE DESCRIPTION DESIGN (pl )

(ft)

q,.,C o - -PA# SA

-1 0...... .3.. 4// I

,L4 A-- O e!,D p4 (t e s "0.% I-

22r -e-ekAyC-w-A- <V6.,-,-

~ ~ ~. e~u-,S4,..... -.. "

76.77 Q P I e- ro.* C rdX-Pk .' 10w~kti 4 Ij i r--, AN
"---'--L ____ - - - - - -- -

71 -c

SolId 2" PVC Grout Seal Screened 2" PVC U BentonIte Seal 1 Gravel Packi~E N -r , V AL CAVE

*Penotrnlton Resistance = The Number of Blows Required to Drive an 18 In. Split-Spoo.t Smnpler
Ill. Into the Ground Using a Weight of 150 lbs. Failing Freely froi a Height of 30 In.
S- e'e- !4 ,o-
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TEST BORING AN0 WELL CONSTRUCTION RECORD

PROJECT: A F '; - ,, DATE DRILLED: 2tlo~rrt COMPLETION DATE: Z/or-r 21

MONITORING kWLL NO: /Mw1- I1 DRILLING METHOD: L7 ', oerl I.Q. A//aln,, S-/1,- Aner"

DEVELOPMENT: Sp 'r,92,7 - 0 , L.. v,",", ,'., ( . I fo.A,,r ner ,- ,A U'

DATE(S) DIV.: 2 . eT'9L &i&.#NtL STATIC WATER LEVEL:Q ': C._ MEASURED ON: ze r

ELEY DEPTH PEN! WELL OVA Za
(ft) (ft) RES. SAMPLE DESCRIPTION DESIGN (ppm)

i(fl")

91.5"
"v- 0.

&GV L l,!o t .. ";~I~ Prv

25.3 4e &.'"CQ3.(. Ve'(

1-7*

-'0 '4 _~O~~-~ii'o. ., tLly ~
G. RAVEL,7

T7:."-o " __"q~ 1*~t, ;4v rL&A R" 'iglb c* ;...':$

o -SAD.3

50rl A _V~e^%104rc 'Z. OP 60/ovj

Sol Id 211 PVC Q Grout Seal L4 Screoned 2"1 PVC *Bentonite Seal rGravel Pack
*Penetrnhlon Resistance = The Number of Blows Required to Drive an 18 In. Split-Spoon SAMslef

IZ In. Into the Ground Using a Weight of 150 lbs. Falling Freely frm a Height of 30 In.
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TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: .,, 'P .. (/ ,a .- 7rA, , 4 )IDATE DRILLED: Tvaep,( COMPLETION DATE: 'hpwrS

MONITORING WELL NO: yj - CJ DRILLING METHOD: , Z- ///vy ,-'t ,  ,"e

DEVELOPMENT: 4eA fb//'c , -67-- 0478,2 1,1,n.1per 04,-.-

DATE(S) Df 4.: 11to€,wt 2 /O TL STATIC WATER LEVEL: M9 jEASURED ON: 22 OCe. S

ELEV DEPTH PEN: WELL OVA
(ft) (ft) RES. SNPLE DESCRIPTION DESIGN (ppm)

(ft)

-93-401 42.40

Oerz .0; e --

?7z?- 1 /3 -BroAx -c(;QeA 4o 0 re Q23.gAh±IsW0 JA

z7 wood -

60..

BrcVw.J -oenL ;~.

'N.29 Flb -cr

Sol Id ?', PVC Grout Sea) jo Screened 21 PVC * Bentonite Seal ElGravel Pack

*Penetral Ion Resistance - The Number of Slows Required to Drive an 18 In. Split-Spoon Sm~npler
F1L In. Into the Ground Using a Weight of 150 tbs. Falling Freely frarn a Height of 30 In.
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TEST BORING AND WELL CONSTRUCT ION RECORD

PROJECT: &AF,(LpuidC-Vll14 8Rk.j..c4\'TE DRILLED: ?eJ& COMPLETION DATE: 20r(

MONITORING WdELL NO: L(, .... DRILLING METHOD: 4-' r Oip Ir. I Aijr

DEVELOPMENT: ,',i-r r,.7,#~- Apg,- (t . 0' ACI 1102/O~. ~-A u~

DATE(S) Of V.; I--. r.- V STATIC WATER LEVELC22 1c 2.EASUR(ED ON: 72 .'

ELEV.DP~ PEN, WELL OVA
(fl) C(ft)H RES. SAMPLE DESCRIPTION DESIGN (ppm)

(f I) ____________________________

9777 -*Redz-br,-,, wlS4J.~oP4ed.. ver _N/ pe SAND /
qoey- -or,__c4! % aA ,J.

f'-WACOrMf. s//,.k r 4W

-so r4 I-d_

-7..

77 '7-, C f ( vSotI'- 6Cz-' r-4k e (9

Sol Id 21, PVC Grout Seal Screened 211 PVC N BentonIte Seal C3 Gravel Pack

*Penetrni Ion Resistance - The Number of Blows Required to Drive an 18 In. SpiIlt-Spoon Sewnpler
I- In. Into the Ground Using a Weight of 150 lbs. Fa! llnq Freely fral a Height of 30 In.
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TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: SLIAFR (LiC0, 'e;I ) t DATE DRILLED: 1/,VOVV ,. COMPLETION OhTE: , It- .

MONITORING VELL NO: (w J/ DRILLING METHOO: , 3'4',c¢.2. 4 oic., S4e, Auoer
DEVELOPMENT: v uttr g-I1 f- rI Vcy~ ^A o1.. le^ ; PJ- fA

ATE(S) D(V,: &/,,,o\/SL. nEc.Rt- STATIC WATER LEVEL: .4EASURED ON: z _oec gl

ELEV. DEPTH PEN! WELL OVA
(tt) (ft) RES. SAMPLE DESCRIPTION DESIGN (ppm)

(,ft)

"7s.76. '5-sq

72.22 0 -""

/:--. .Z

::~z -: ______'"_--....__
-- ___ ___ _ _ __ _ _.__- e.-_-,-,-- '.- -. :- ". --

-44.22 -.6 __D.

3 I 0e,-'ie( blo c,5,4y CL.y -c- 4 .,& ,AVD

SSol Id 2", PvC Grout Seal Screened 2" PVC IIBentonite Seal G](ravel Pack

*Penetration Resistance = The Number of Blows Required to Drive an 18 In. Spilt-Spoon Snple

. I1Z In. Into the Ground Using a Weight of 150 lbs. Falling Freely from a Height of 30 In. -

E-5
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TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: ,),AF:R, 1/,,14-11/i4)" DATE DRILLED: /A/OV"(, COMPLETION DATE: tA10V 3

MONITORING WELL NO: ,LJ LI." DRILLING METHOD: , c'/ ,cV ".. • do Iow,+e, Ai,

DEVELOPMENT: ,Toqrne. b/ck r,-, ' /; 1 (o, I A _- pr -",AU
4
" "

DATE(S) DIV.: JoI/V.- ,, 0 1o l ,, STATIC WATER LEVEL: Ll 5'0-O MEASURED ON: -z bne- %"t-

ELEV, DEPTH PEN. WELL OVA
(ft) (ft) RES. SAMPLE DESCRIPTION DESIGN (pp)

(ft)

-fI .__-_________ -___________________.__ "4_

7/o,/ 0r~~p~AL ~k ... ~4 . ~ ~ I

• oo x -0 reo At. ". Ak A.

*L I +o_ _ _ _ _ P VEL-.--__ -___ ________.'.

9 dAdi O~trc r-iedlft.-s 40o ~ie6,t ~-

43 .0 -" -- '. .

8~-~4a--e ~ 1044 6 e7oi's.qoV * ,. o{ -Svr , ,-o ,

Solid 7" PVC Grout Seal 2 Screened 2" PVC * Bentonite Seal [] Gravel Pack

*Penetrai Ion ResisTance = The Number of Slows Required to Drive an 18 In. Spilt-Spoon S'npler
in. Into the Ground Using a Weight of 150 lbs. Falling Freely from a Height of 30 In.

E-6



I,

3 TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: 5,PAF (/oH-PI i ' DATE DRILLED: 4/ CO 4PLETION DATE: -7 /lV 9

MONITORING WELL NO: rA.J-tj I ORILLING HETHOO: ,S;c/ 2 t' .. io0 ., . Uoto,

DEVELOPMENT: ,. r' -k ,~ 0A. 0, r f- /1v gAe/A,

DATE(S) Df .: '7A4TI- u C'jc, II STATIC WATER LEVEL: O EASURED ON: Z?1,

ELEV. DEPTH PEN. WELL OVA
(ft) (ft) RES. SAMPLE DESCRIPTION DESIGN (ppm)

(ft)

14 3.9-

I77

fr.-o 0, "7. PA0r-A ,a .. 4ed. vel ,

-7.A.z -,PAV EL J. "y 4 ,' .t-

,, i ~ ehc1co's.(1 IVYAt$L . -- f

21~ G'

Solid 2" PVC 0 Grout Seal L Screened 2" PVC * Bontonite Seal fl Gravel Pack
[)10.'4, ,,, a_1 //7--.' A C, -f-

*PenetrAtlon Resistance = The Number of Blows Required t, Drive an 18 In. Split-Spoon SAmple

In. Into the Ground Using a Weight of 150 lbs. Falling Freely from a Height of 30 In.

E-7



ltbI ~JtP.NU MU VILL %A.IQfl3rUs..i muA1 fnwA

PROJECT: %)A F R I / ,4.C;|1 e4' DATE DRILLED: , 6o _ CO4PLETION DATE: 7A'V/ 1?

MONITORING WELL NO: AMw Y41 DRILLING METHOD: /s,(2 ///a S.r' t--

DEVELOPMENT: .'rr' 0 "¢,  .__ 1 . t - 0/.,J 0.1, .r Ie'r /",*A L,,

DATE(S) DIV.: 2M f..0 IN V I STATIC WATER LEVEL: ', " MEASURED ON: .-. L

ELEV. DEPTH PEN. WELL OVA
(tt) (ft) RES. SAMPLE DESCRIPTION DESIGN (ppm)

(ft)

I fbi ~I- ''ccic.,. cr~ jo,1e. Very 4 e_ 7
'1.. -'

la ,,. 3L

Iz _.c __o _:Y:,% c ._) ,/ o/cveV..,_

.'T 4 . - z _¢_ML..

4Z.V -0 - -- 4

o_ a.,ed .r- )A , _ I.. . wj-n_'. ' "  "

9.9

/o,-,' f- " , , ' 4 .d Z . 6-J beilov.J

;Qu4. SI~t-(~eS)

Sol Id 2" PVC Grout Seal ED Screened 2" PVC * Bentonlte Seal (D Gravel Pack

*Penetrallton Resistance = The Number of Blows Required to Drive an 18 In. SplIt-Spoon S~nIlle
In. Into the Ground Using a Weight of 150 lbs. Falling Freely from a Height of 30 In.

E-8



TEST SMRI NG AND WELL CONSTRUCT ION REORD

PROJECT: .~AFp lpaA,-rat 4J' DATE DRILLED: _-, OCTr % COM4PLETION DATE: 31Qor-A-

MONITORING WELL NO: Aqw4 7 DRILLING METHOD: 4,e~.110 flr, %ema Aupr,

DEVELOPMENT: 6&,ra0 JbIe- k r-er.171-20.2"V (~7 .5c oaa Io0,, 4e e.-A

DATE(S) DI V.: X?,,A10/T(, STATIC WATER LEVEL:C MECASURED ON: .Lr rer:zL

ELEV. DEPTH PEN! WELL OVA
(ft) (ft) RES. SAMPLE DESCRIPTION DESIGN (ppm)

75Z4Z.0

Z5 "Of!O- l sorc,

._TF~/~ ~$d *~ ~~dj

S-/0

If.f

--- Bot-'!2i 4e';i4ed~ CI ?7-4 6elcvl cki-oct 5vr-C Pc.

Solild 2", PVC Grout Seal jo Screened 2"1 PVC N Benton Ito Seal E] Gravel Pack

*Penetratilon Resistance = The Number of Blows Required to Drive an 18 In. Split-Spoon Sampler

iZ In. Into the Ground Using a Weight of 150 lbs. Fal ling Freely frou a Height of 30 In.

E-9



TESTBCRING AND WELL CONSTRUCTION RECORD

PROJECT: ,S..cl (,,-.,i;u 4" DATE ORILLED: r, xiy.COPLETI ON DATE: WaOv f,

MONIiTORING WELL NO: M 1,) D4 RILLING METHIO: deij~i~nllow 4tV Apngns

DEVELOP4ENT: I ure'lp hI~ v~r ri1 (h't Va r1 P. ;I 1,r- r ,,i',j"I_

DATE(S) DU. :I"C>JZ,)LII p / STATIC WATER LEVEL: 5. c4 MEASURED ON: Z

ELEY DEPTH PEN! WELL OVA ,,
(t) (ft) RES. SAMPLE DESCRIPTION DESIGN (ppm)

(ft)

-•a S ' 0'--

S- _ __ ,- _____._;__-__/__.__... .

_~~ p'701 4

- 5Iact SiI=14 eL f'V4ej_.v~ ~' SA?7?, :6.

Sol Id " PVC 1 Grout Seal 1 Screened 2" PVC Bentonite Seal [ Gravel Pack

*Penetrilton Resistance a The Number of Slows Required to Drive an IS in. Split-Spoon Smnpler
In. Into the Ground Using a Weight of 150 lbs. Failing Freely from a Height of 30 In.

E-1O

6 w - i i m m I i I '- I I ' ..



TEST BORING AND WELL CONISTRUCTION RECORD)

PROECT 6)A 3 Q P'I 14) DATE CRILLED:,3o oL.COMLET ION DATE: _ _ _

MOITRING WELL-NO: D,,Atup4 RILLING METHOD: MUeL- -jc 4
0r%4 5'31g4;A-( b;t+

OEVELOPNENT'

DATE(S) IF V.: __________STATIC WATER LEVEL: _______EASURED ON:_____

ELEV. DEPTH PEN! WELL OVA

(tt) (ft) RES. SAMP~LE DESCRIPTION DESIGN (ppm)

/0 70

75.

Sol Id 7-- PVC Grout Seal Screened 2"1 PVC * entonIte Seal f.Gravel Pack

*Penetriion Resistance - The Number ot Slows Required to Drive an I8 In. Splt-Spoon Samiple

In. Into the Ground Using a Weight of 150 lbs. Faling Freely fron a Height of 30 In.

E-11 -



TEST BR ING AND WELL CONSTRUCTION RECORD

PROJECT: .3.1 AFI L a. \ DATE DRILLED: _o gr1 COMPLETION DATE:

4ONITORING WELL NO: S0;I hgr,'Ltn 9cL ORILLING METHOD: IM u4 R o4ar,,y A e k 15 ,4

DYELOPMIENT:

DATE(S) DUV.: STATIC WATER LEVEL: MEASURED ON:

ELEV. DEPTH PEN. WELL OVA
(ft) (ft) RES. SAMPLE DESCRIPTION DESIGN (ppm)

(ft)
30

40

-/ec" " p CkC,!e

'(,

.T ./4 5 1v~, S C4,A1
o 5"0

- _ ,e_ t'/pc_ C,-e/ , .fc-/_,4

Solid 2, PVC Grout Seal E Screened 2" PVC m Bentonite Seal [] Gravel Pock

*Penetration Resistance = The Number of Blows Required to Drive an IS In. Spilt-Spoon Sample
In. Into the Ground Using a Weight of 150 lbs. Falling Freely from a Height of 30 In.

E-12



5 TEST BORING ND0 WE LL CONSTRUCTION RECORD

PROJECT: S.)AFR ae"/ ,'ll -1) DATE CRILLED: ,o.ocv7T " COMPLETION DATE:

MONITORING WELL NO: ,Tol . r,, 44L RILLING METHOD: /Mv11 "p-'P',o-/ -5/14 ;-beA ;.L

DEVELOPMENT:

DATE(S) DIV.: STATIC WATER LEVEL: MEASURED ON:

ELEDEPTH PEN. WELL OVA
(t) (ft) RES. SNPLE DESCRIPTION DESIGN (ppm)

(t) ______ ____ ____ ____ ____ ____ ____ ____ ____ ____ ___

-7 a1c&9 AeA~ GVA&dtJVC~4c-

S 5 Coarr 1AA/Q va4-jW dAVL •

: "'~70 / 0 ",

lo /0

__Uppr__"e I !_cC~. For. .'d,_o_-t

I/

1.50. S Zz __ _ _4-k ( '{_ p~or..ly. :or.4ed._Vfry, -. s^,

--Upper-

7.o

.. . ipper" B!c ¢kC~r_ for,,e,4 :4.- _

So Id 2 PVC Grout Seal L Screened 2" PvC m Bentonte Seal [ Gravel Pack

*Penetration Resistance = The Number of Blows Required to Drive an 18 In. Spilt-Spoon Sampler

In. Into the Ground Using a Weight of 150 lbs. Failing Freely fron a Height of 30 In.

E-13



TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: SjIAF8 (ri,1e.C,: I * ~~DATE DRILLED: (.-0CrCOPLETION DA~TE: ____

MONITORING WELL NO: iMv-. S DRILLING METHOD0: 0'/4-, -o i J AoIr( - L. . 6--

DEVELOPM4ENT: ,Surgaez nv~k erpupv (i 1.e (,n Ilw f) r Aj

DATE(S) DIV.: 2ao t-...rv r'L STATIC WATER LEVEL: 13.o MEASURED ON: z
(-ro7? ocA xs, jr,) _ _ _

ELEV DEPTH PEN! WELL OVA
(ft) (ft) RES. SAMPLE DESCRIPTION DESIGN (ppm)

(ft)

- Licj + LI ,,K -4-o 9*~- AA/JI -

J .,.'. fl. ' .' V E L.-

i /A

Sol_ _ _ __ _ _ _ _ _ __ _ _ _ _ _ Id 21 V ru elE cree 1 V etnieSa rvlPc

eOv - -" "

-----------------

.i - • o L . .A

0- -,

3,jr-c~cC~(~o.

Sa d2 V rutSa cend2"PC*BnoieSelf rvlPc

' In.~ Int theYC Grou elcend U2n"aWigto P50 lbs enlt Sreal Gaelyro aegh oP cIn

E-1 4



TEST BORIMNG AND WELL CONSTRUCTION RECOIO

PROJECT: ,AFR,6(td ,,.qm , DATE ORILLED: //110Ot/ - COMPLETION D TE: qZ JOJ ?

MONITORING WELL NO: 10W. ril DRILLING METHOD: 4./e . , .. ,,V ,j-.pr

DEVELOPMENT: C') r .-- ..... .i, / ! P."l oJ ,,ieS ,",,)--e)

DATE(S) DIV.: lz-e.ics
.
?I ,I~i?' r,,,AWI STATIC WATER LEVEL: i/e" .ASURED ON: 2Z 2Dfc C

ELEV. DEPTH PEN. ELL OVA
(ft) (ft) RES. SAMPLE DESCRIPTION DESIGN (ppm)

.77z- yq.z -

* -7t.9'. 0 A,,,,,o.,,,, ,,_ r . , , € (. ,,.-. '' . ,, -

___.. 

0

F _,__.________,_.'-

E-"0

I II I -I - " . . . : -.- . . . . .



TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: ,,SIArFt 5.tc1.C,'l .5') DATE DRILLED: /,ivoy Vt. COMLETION DATE: CI-/? /Vt.

MONITORING WELL NO: _v - CRILLING METHOD: 't,, ;tc"i'.T). -4o'l1. ,u-, A ,e'.t

DEVELOPMENT: -.jr - j %',,lrr.,. , . Z.r2 .; 4,0 lf- .4 r e j4., ,

DATE(S) D1Y.: IZNOI_"_f Ao/.0j( dA,r TATIC WATER LEVEL:ME . .." - EASURED ON: 2z n r. -

ELEV. DEPTH PEN. WELL OVA
(ft) (ft) RES. SAMPLE DESCRIPTION DESIGN (ppm)

(ft)

. Lt(It) ._0__ ¢ _orl___________ .. ,_a_,__,_a__,____ ,_ .__-.-

cM. 4 4._._5/._ / _ 0r._ ., # ...... . " .. ~i~ ~.. . --

i.E - -z

4~5J -~____.- c-

oId 2",. .P,,c N out. seal N Screone 2" Pvc * Bentonlt. Seal [] Grovel Pac

"Penetr,llon Resistance - The Number of Blows Reulred to Drive an 18 In. Spilt-Spoon S.,pler
In. Into the Ground Using a Weight of I50 lbs. Folling Freely fron a Height of 30 In.

E-1 6



TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: _ -, 6hAAL" (,4I I j) DATE OR ILLED: 11~ LjQVCOPLETION DATE: N~Aovi/
MONITORING WELL NO: M W- 3 ORILLING METHOD: 3fY4 ,e .. b. iAJbeI . ., x

DEVELOPMENT: < - ir ne. f. 4  "n L.4 " t

DATE(S) Of.: i. aJ 0 ,,/Aejn E ;, A&,STAT IC WATER LEVEL: 0 MEASURE ON: -aO - (roe a+ All ." n -

ELEV. DEPTH PEN! WELL OVA
(ft) (ft) RES. SAMPLE DESCRIPTION DESIGN (ppm)

(ft)

C7 71 .-

very -sandy CLAY

/.Da~rk o~ry,rv-Aoder0,ce ly Sor4ed,vmed;VM i40
Coo "-r-e,SIv I,; ye;Iy ArQ.D V, med' .

n Gro sn e i 1 50, si; i4 iy Feey CLAY 'A 6, ;d

sor-4-ec SAQC .

ab p(4'T, (%ACKc~e Ce 9

E-17
Sll Idll 2" PV GrutSel l crendll V * Betnt Se - -rvlPc



TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: . , DATE DRILLED: COPLETION DATE: r4/ i

MONITORING KdLL NO: L IO IL IMGITHO 6P -J I-IfZ~h A4/., V- L6

DEVELOPM4ENT: Syree_ A/lock n ot4, p% .te71/6 9; A ,TI C3 =

DATE(S) Div.: IZ 2\.4o!LAv L L STATIC WATER 'LVEL: I Z_, I X+ ,MEASURED ON: 2Dc.

ELEV. DEPTH PEN. kfLL OVA
(ft) (ft) RES. SAPLE DESCRIPTION DESIGN (ppm)

(ft)

,s. r.0_ WA, te,;,,A + - r.. a',r. e, , L 4_a4 .
?t 0. 0.. 

.Coarse-. /AA /o;

, 7,.0. , .,D ,o. 4  C-.o- C"e " *.._R-CO :

b2o,;,,a 4-e,"C-,,.ted (5,- "7.-e4
be law%togv- d  

•

a,,i ,' ,(

ol Id,, '1," PVC Vj Grout seal L9 Screened 2-1 PYC mm Be.,,on,,-, Seat, Gra.,vel Pack,

=PenetratlIon Res Istance = The Number of Blows Requi red to Drive an 18 1 n. SpilIt-Spoon elvnpleor

/Z In. Into the Ground Us Ing a Weight of 150 1 bs. FallI Ing Freel y from a Height of 30 1In.
-.- 1',-.a ir-/-c.+/

: E-18

-!_ _ _ _ _ _ _
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TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: &)AF (4ppao) DATE ORILLED: . COMPLETION DATE:

MONITORING WELL NO: SO; Io& , WS5 mILLING METHOD: ,LI /jel S4e. Auord"

DEVELOPMENT:

DATE(S) D(V.: STATIC WATER LEVEL: e,. V W' MEASURED ON: /,Vf / 1-

ELEV DEPTH PEN. WELL OVA
(ft) (ft) RES. SAMPLE DESCRIPTION DESIGN (ppm)

(ft)

83I. q7 -4 C1,,1

11-47
--,-1

-77. -
171.47 -L. 1/ __ ,___ -__,__,_- _____ _______-7,_,_.. __.. ____ ..

-m -,y -, i0
vor-ed S A D IY~e ~kJ

So,'/ 60o- 4 er-- ,, 4ed 6' / 4 e /ot.,r
15o JAd Cc

SolId 2" PVC Grout Seal Screened 2, PVC * Bentonite Seal [ Gravel Pack

*Penetration Resistance o The Number of Blows Required to Drive an 2' In. Spilt-Spoon SAmpler
12 In. Into the Ground Using a Weight of 150 lbs. Falling Freely fran a Height of 30 In.

SO -bf-1p..j CIE 4 FC-A^

E-19



TEST BORING PJ40 WELL CONSTRUCTION RECORD

PROJECT: 9)rRL (DFwiON DATE DRILLED: /oV'. COMPLETION DATE: /,.,/S'(,

MONITORING WELL NO: DRILLING METHOD: 'c r.J. / ,

DEVELOPMENT: ,ree /ck. ,,.,;

DATE(S) DIV.: I,3Ajo igL,.-A/ovgL STATIC WATER LVEL: IZ.-I C+ MEASURED ON: 22 ._
(Tror op CAs-/ _ _

ELEV. DEPTH PEN. WELL OVA -
(ft) (ft) RES. SAMPLE DESCRIPTION DESIGN (ppm)

(ft)

Hi ~ ~ i- s~ .a4

'Zl 0.0 -5- jet~o~tt.

CochrIs SAAPZ w'.4L 6 4- 0 e~rz 0VE-t.

" - sQ"", O:I

76.0? -I0 -, PV ru S ealJ@ S e 2 PVC -- Bt I Seal av

7-.09 Rstn - ..... Number of Blows.Requiredt.. , . ,-=4 - -

• 6s. .-I . ,'. "

SSol, re ? PVC g Grout Seal Screened 2" PVC * Bentonlte Seal [] Gravel Pack

4 Penetrnllon Resistance = The Number of Blows Required to Drive an 18 in. Split-Spoon Snnpler

/Z. In. Into the Ground Using a Weight of 150 lbs. Falling Freely fro a Height of 30 In.

E-20



TEST BORING AND WELL CONSTRUCTION RECOR

PROJECT: VJAFR (rPnpo DATE DRILLED: 1"V'gvlL CO4PLETION DATE: _-_

MONITORING WELL NO: ,,' DRILLING METHOO: 7 &i ,.s g-ilow S- , Atlyn-,

DEVELOPMENT:

DATE(S) Div.: STATIC WATER LEVEL: /Q. Z I 13,S MEASURED ON: ','A/o V

ELEV. DEPTH PEN. WELL OVA
(ft) (ft) RES. SAMPLE DESCRIPTION DESIGN (ppm)

(ft)
CA.

7. A

•o 7Yot~e\,'7i "'J4e4 d-k

0E1_1

led, 4dpl ;€V4 'lk_18Q Le rA I
I ISoid 2 PC NGrot eal! crone 2"PV • entnie Sal ] ;rael a6

-1 "eerolnRsitn esTe Nuer c lo s R uie Dve n2 .vpi-ponS~pe

?-I. Ino th Grond Uing Weiht o 1.5 Ib , ailng F el r a ih f n

E-21,q +,-e

............~~~kzac Creeko lma ib l~i



TEST BORING AN0 WELL CONSTRUCTION RECORD

PROJEcT: SAAE9 1 ~re _ACWi DATE OR ILLED: ) Qtj 11J 2S COPLET ION DATE:____

MONITORING WELL NO: I hnrid 51 ORILLING METHOD: _3/11 ; ,r k . /J/eI I.j 54iey A, 'ierC

DEVELOPMENT:

DATE(S) D[€.: STATIC WATER LEVEL: .nty EASURED ON: 1,5" O-'(

ELEV DEPTH PEN! WELL OVA
(It) (ft) RES. SAMPLE DESCRIPTION DESIGN (ppm)(ft)

/03.S 0

- ,.95 -z '4/,4-
r'YO /& O2Qrero-- -/- ±Oe~ll3 .or~e .

-bqT. -Z

-- 3o; Lbor +Ere,"'-,,.O4c V IQ.-.e-4-
...b e.i .. , .. __,, . e. ]

$o;I jample iet4ee-va I

So Id 2", PVC Grout Seal 1 Screened 2. PVC * Bentonite Seal Gravel Pack

*Penetrnlion Resistance = The Number of Blows Required to Drive an IS In. Split-Spoon Snmple
I In. Into the Ground Using a Weight of 150 lbs. Failing Freely from a Height of 30 in.

- L,/c., .J4Eo-22

E- 22
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TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: S.AAF]M Ceev I 541,Wge A'.ss DATE DRILLED: 1d --rr,4 C04PLETION DATE:

MONITORING WELL NO: 8 UI Ur;, DRILLING METHOD: _ -t Auners

DEVELOPMENT:

DATE(S) DIV.: STATIC WATER LEVEL: .r. ) ;/L. EASURED ON: -S" Cc7-91,

ELEY DEPTH PEN! WLL OVA

(ft) (ft) RES. SAPWLE DESCRIPTION DESIGN (ppm)
(ft)

fvr4c_ _vreY..Ji / SAMO --

i 9 . _. _ rc_ ,,_w_. -r, 4... , . . oc M&1 .
?7 f

• Y /0; 41

_ 5oiLborii"15 Ae 14 40r o ~..
-below~ yrodu ct -av.

I0;l so ol8 i.v.4erviod

Sol Id 2" PVC Grout Seal @ Screened 2" PVC 3 Bentonite Seal [ Gravel Pack

*PenetratIon Resistance = The Number of Blows Required to DrIve an 18 In. Split-Spoon Sample

i-z-In. Into the Ground Using a Weight of 150 lbs. Falling Freely from a Height of 30 In.
0 It. - clo,',j re4-e.-L .no

E-23



TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: 3 )A- oeg2I 154croa Ar' DATE ORILLED: V Oc,-r Is LCOLETION DATE:

MONITORING WELL NO: ,o;j borGo 1,o DRILLING METHOD: '/,j c, k -_r. o: -II W J AVp

DEVELOPMENT:

DATE(S) OV.: STATIC WATER LEVEL: e-h hole MEASURED ON: / lo'r"(,

ELEV. DEPTH PEN. WELL OVA
(ft) (ft) RES. SNPLE DESCRIPTION DESIGN (ppm)

(ft)

.4

0'

.GS , Co e.4c 4o d,' e, wef Sor-fed, C Ioyey.

blowA Co~d

AJ -JooI_- ,o, .._p i J erf ofed Co_

SolId 2" PVC Grout Seal N Screened 2" PVC * Bentonite Seal [] Gravel Pack

*Vsnetr: blon Resistance = The Number of Blows Required to Orive an 18 In. Split-Spoon S'npler
rZ In. Into the Ground Using a WeIght of 150 l bs. Failing Freely from a Height of 30 In.

E -

E- 24



APPENDIX F

GENERAL WELL CONSTRUCTION, SURVEYING, AND WATER LEVEL DATA



APPENDIX F

GENERAL WELL CONSTRUCTION, SURVEYING,
AND WATER LEVEL DATA

Table F-I. Well Specifications

Table F-2. Surveying Data (Grid Coordinates)

Table F-3. Summary of Groundwater Levels

IF..
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TABLE F-3: SUMMARY OF GROUNDWATER LEVELS

GROUNDWATER LEVELS

10 NOV 86 22 DEC 86 21 JAN 87 3 FEB 87
Monitoring Well _

Well Casing
Number Elev. Depth' Elev.2 Depth Elev. Depth Elev. Depth Elev.

MW-40 93.74 10.71 83.03 9.64 84.10 6.00 87.74 4.98 88.76

MW-41 91.52 10.55 80.97 9.67 81.85 6.78 84.74 6.55 84.97

MW-42 93.69 12.61 81.08 11.92 81.77 10.00 83.69 9.10 84.59

MW-43 104.02 19.75 84.27 19.45 84.57 18.22 85.80 16.60 87.42

MW-44 75.76 4.50 71.26 5.00 70.76 4.50 71.26 4.70 71.06

MW-45 75.14 4.75 70.39 4.50 70.64 4.18 70.96 4.33 70.81

MW-46 75.84 4.68 71.16 4.40 71.44 3.89 71.95 4.10 71.74

MW-47 76.76 5.60 71.16 5.25 71.51 4.45 72.31 4.90 71.86

MW-48 75.52 3.30 72.22 2.90 73.88 1.44 74.08 2.48 73.04 -

MW-49 76.78 4.40 72.38 5.00 70.52 4.05 72.73 4.45 72.33

MW-50 100.80 13.70 87.10 13.01 87.79 10.95 89.85 8.60 92.20

MW-51 77.20 --- --- 4.40 72.80 under --- 4.40 72.80
water

MW-52 77.49 --- -- 4.18 73.31 under --- 4.10 73.39
water

MW-53 77.60 --- --- 4.20 73.40 3.60 74.00 4.05 73.55

MW-54 88.51 --- --- 12.31 76.20 10.95 77.56 9.18 79.33

MW-li 91.62 --- --- 12.95 78.67 16.40 75.22 10.00 81.62

MW-12 85.85 --- --- 17.25 68.60 10.60 75.25 14.10 71.75

MW-13 86.00 --- --- 19.60 66.40 19.05 66.95 19.18 66.82

MW-14 74.94 -. --- 8.30 66.64 7.88 67.06 8.18 66.76

i Depth Below Top of Well Casing

z Elevation Relative to M.S.L. (ft)
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U
TABLE G-1. SUMMARY OF FINAL WELL DEVELOPMENT DATA

NO.WELL AVERAGEc
z TIME WELLb) TOTAL VOLUMES DISCHARG EFINEV SPECIFICe) e) f)

WELL DATE DEVELOPED VOLUMES GALLONS REMOVED RATE REMOVED CONDUCTIVITY
NO. DEVELOPED (hours) (gallonsl REMOVED (GAL) (GAL/MIN' (pounds) (N lHOS) T-C pH

MW 40 2U NOV 8( 1.68 0.76 321 425 8.20 2.65 50 20 4.30

MW 41 21 NOV 86 1.30 0.62 40 65 0.73 0.33 70 21 5.20

MW 42 20 NOV 86 0.85 0.42 33 78 0.77 0.25 70 21 4.60

MW 43 23 OCT 86 2.50 0.68 83 92 Bailed 0.62 40 20 5.00

MW 44 19 NOV 8 1.10 1.72 214 124 4.40 2.10 80 18 4.30

MW 45 19 NOV B 1.17 1.59 128 20 6.70 0.75 75 18 5.15

MW 46 18 NOV 8 0.83 1.52 568 374 12.73 2.76 140 18 5.60

MW 47 20 NOV 8 0.77 1.61 278 172 12.52 1.87 70 18 4.80

MW 48 19 NOV 8 1.92 3.38 106 31 2.30 8.00 50 17 5.30

MW 49 19 NOV 8E 2.07 1.34 78 14 0.86 0.50 70 18 5.05

MW 50 21 NOV 86 2.23 0.39 179 460 1.67 2.10 80 20 4.65

MW 51 24 NOV 84 1.00 0.76 42 55 1.39 0.67 480 16 6.35

MW 52 24 NOV 8 1.77 1.05 35 33 0.59 0.84 455 16 6.15

MW 53 24 NOV B 1.22 1.01 86 85 3.75 0.25 400 16 6.15

I MW 54 25 NOV 8 1.25 1.09 61 56 2.13 2.30 60 18 4.60

MW 11 25 NOV BE 1.20 2.57 40 16 0.46 0.67 50 19 5.85

MW 12 01 DEC 8 0.88 1.03 177 172 3.32 1.40 100 19 5.60

MW 13 24 NOV 8 Bailed 0.88 16 18 Bailed 0.25 125 18 6.15

MW 14 01 DEC 8 1.75 1.45 42 29 0.15 0.25 50 27 5.60

a) Cumulatlve Time Developed: Composite time of surging and pumping.
b) Well Volume: Constant used to calculate well volume 0.165 gallons per foot multiplied by the

height of the water column in feet.
c) Discharge rates: Measured from the discharge of a 15 gallon per minute gasoline powered

centrifugal pump.
d) Cumulative Fines Removed: Wet weight (pounds), as measured with a triple beam balance, of

fine sediments that settled in the bottom of the separator.
e) Specific Conductance and Temperature: Measured with a Y.S.1 S-C-T 33 meter. (Conductivity

accuracy: + 3.0% max. error at 250, 2,500, and 25,000 plus probe)(Temperature accuracy:
+ 0.6*C at-45*C) Valves shown in table were recorded at the end of development procedures
Tor individual wells.

f) pH Measured with a Fisher 107 meter with gel-filled probe (MW-43 measui-ed with pH paper)
(meter accuracy: + 0.05 pH per pH unit) Values shown in table were recorded at the end of
development procedures for individual wells.
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TABLE G-2

FINAL WELL DEVELOPMENT RECORDS
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W EE NUBE AREA): 11~. - :i.re-T-diA;-.. 4re&.

WATER tamE: h ' T~AL D1 I:__ _ WEEL %KUlM______

P"W DISCHARGE WAER SED. PARAMLERS Pt"P PUMP' FO
SDWR START STOP YIELD (DWR OMTMU 2f 1111 RVAT. foc un*=c sioi pmto PE~ioD

77 9l~t ___ _7_ __

-W-- -- ,

-LO TIE- - O - EEal- TIM I!RS.- Z., M..L- -

TD DISCHARG: 40 Z -AU ./1- 4 ___1 mm -ot

-PRXIAE -~A -IE -lND - PERSONNEL: Zoi

- ~~~-2J~~ t#9%__



pF3W1'TTL: tA F-r. CW~ &22~ F .1

HUL KNIE (AREA): /1Y4 /Z /~~t

DATZ : I 'T F e. .-

PUMP DISCHARGE WE S. PATMWERS PEW PUMP 0 FOR,
sr_ STAm STOP YEU ca3m cw' ,,r 1 ITO FT.m T: i STOP PERIOO PERIOD

-- _________ _U , ,c-

CL-C TIM: -_- - CO T D - TIM: HRS. MIN.

T~A ISHRE 1.a.I1 GALN #_ _ 1 - -t-_ _ WEL -O-U-E-

LP( T__ TOAL __ RE_ _._/._/ , PERSONNL: -
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WELHL DEAIOM PROCEDEZ

PIFiET TITL: A.

WELL NUNB (ARIA): , L -AJI..L 4

LOK TIM:

PUM1P DISCHARGE WPM SE. PARMTER PW3 PUM4P Q FOR
START START TO IE D COLOR OWTENrT IWuVE? m MW PERIOD PERIOD

Isxix s, '- - ,--/ . . , -.. . . V ams- L "

-OW -o--i- OF _ _fc.Wr -

aD , .: 57 03CE EEM, I .H .MN

.' . c -.. .. __ __ _

-,,--..9.e sd .~~

CL .TNE 5"03 RI DLE TINE____ 1 S. ! g.

TOTUAL DISCHARG: 4, GALELM # / z-Nl m3E

APPROIMTED TOT'AL FINES RD0)NE: 0.;X5 &f PERSNNL:________
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MUL -vfnm mRCEM

MLL MOMn (AREA): I/4AdC.

~ ~TTL :vjw mE

a=Tim: 43

Rpw DISCHARGE W SE. PARANTEDS P!UP PUMP EM
SUMr~~R STOP YIKlD CIDW C011WT natAM-- _uos SOP PIWD PMUOD

-- /J

aC TIPM CO DVEM TDEJ MG. 41 KMN.

TOTAL DISCHAGE: .4z-.. GALLQ6 #~ NZ' I ML W3LME

APPROIMATED TOTAL FINES R097VHD: o 5, 16 PE.0NL
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FR3IXY TITLE: 5- A ~ -r 7&

MMLUMBER (AREA): W'~JLc

WATR LEVEL: /0- / T TOTAL DEflM WEL 5'm 0 C7 5(25

~CLOCK TIM: 7-:o

P" DISCHARGE WnRTER SE. PARAEER Pt34P PWi4 Q MOR
START START STOP YIELD coreR ___ INT5WAL(FT.) ToC unhs STOP PEID PRIDO

L L _____ r--L a

, ,',-'I_ .'3"

__0_ 7-5____ - . ~ U
• _ Ji;L_ . _aL ,,__,,___,,g.z --- 7

.. .K DEWROT TIM. : MS. MN.

TOTAL DISCHAGE:~g Z GRLELM #J71 WELL 'JOUMM

APP1R)XIMTEDTOTAL PINESMR!VED) Z - ~l PERSONEL: 'vsi:
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F~n TITLE: Js

WEL UN= (ABZM): L~ L- 'r-e.. 4-,P;A o A r-e

V&Io rE :wImh fi /" WELL VOEM:. 0. C~.

~CTIM: /0:3.0o

PEWP DISCHARE WWIU SED. PARAMEER FUR PUMP FO
START SUMR STOP YED OOL40 MI1U TINT avUNTI. To oimo sim PEio PE.toD

..3- - -

- - - z-- I r- -6-1

a TINE: ,/Z0 COUNT DE'JELDPK1 TIME. HR1S. /I mDI.

TOTAL DISOHARM: LI 0. 5C GAUXMI # &JQ j i ML 'VOLU4E

APPIOXINATED TOT'AL MIES RDIO: 0,t iL- PERSONNEL:-~ ( (j..
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WEL DEVEtEEmM PROEMM

FRD3W7T .:5 ~A F 4 <L-7 t. - IG)

1'ML 934M (AM): 4' ''Iz. -- '

DRTZ 7c l

t&1M LZE: c. 1 TM DWh____ WEM aL :

PRCD M 1C0IAI eR 2A1
4  

n.I n , 
4

1 £ , .3 Id ..C .1.i~ 1:!l

a=C TINE: 1., 0

P"4 DISCAM Whlm SMD. PAPRAMETS ftI4 PtZW Q M
SrARE STARP STM Y CIEU M cDU W IWIVMiUT.) ToC~o u ivw SWP MOD PMlUOO

______ ~ ~ w S Are c L....

- -4z:L-

CODeM DLCkR:_MI g, QU' -7 ____.__ 7-~ MU VOU

APPROOIMATEM TOAL FINE ROOMi: 0 .y 6,T PESOINE:
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PIOJEx~? TITLE: 5~A

lqELL 4MM (AREA): -4

C~a Tim: IO1

PUMP DISCHARGE WA~M SED. PARAMEERSI~ UM P Q IVOR
START STAT STOP YIELD ODUR COi1WiT m WI L(ET.)T-Tc mhdos STO~P PERIOD PsuIo

-' ?A _ _ _ _ _ _

TXC IE:______ couM DE/ELaIT Tm:3 M1. JgKIN.
lUTAL DISCHAGE:.. GALLN # Z r- WELL .ULM4

APPROHATED TOTAL FINES R3MOM:__________ PERSNNEL:_______
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U

mLIUER (AREA): ^A -,j 44 L"4"

DATE: 199 40 L

WATE LEVEL: ,k L ! TOAL iT .oh + Wj ,rol4- I -

k k Jn e e4I , L r 04k 'I x A 4 LE. IJA 0Q ... ,

COC TIM:~

PUMP DISCHMM WATER SM. PARERS PUMP P4 M R
START START STOP YIEW WWR COTE INRVL FT.) ToC mzhos STOP PERIOD PEIOD

I ,..=.. _ _..,__ 1__i/__- - -_

i % - -_- - -

-mmm_--__i___mi In I'g'm .. J. .. 2 .

-3t t - - _____ --

- -~z -1 31_ a9.1 ~ ~ -

CLOOC TIME: £1 O QI DEVELOPMENT' TM: I Hm. mmJU.

I OTAL DISCRAGE: Z. 14 GAM~I v/]zj NmL voua3

APPROIMATED WrYAL FINE REMOVED: -' ./~PESNNEL.
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Rww TITLE: F AF .

DAIE: 1121 Jo'V ~ a

WNMhR LEVEL: 4.51W- ~ TM DEPH:-___ WELL VOWME:

CO TME:

PW4 DISO5AME WATE SE. PARMEERS PUM Pt" Q FOR
9??R STARP STOP YIELD CLOR Ot4Tni 2f InTflAL FT.) TbC zrdto STOP PERIOD PEIOD

--W -2L I - -

be -11,-

5W__CI__ .44' .'C-

X -,77e - S-. ______ A - on -7. Co

________ , M DVEOFI TM HRS. "o Ma..

TOTAL DISOWZEJj IGct CALlDM # gqo WaL VOLLMME

APROQ3ATED TOTAL FINES MNVH: Z,/a IA PERSOtEL:
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PRwJmr TrTLE: :,A-r- ( (--I .t- -

* ~ tW..L MOM (AR: A):_________

DTE. / IMo v I f

WAM LVE:' U. IS Ae~ 4OT mm .4um Z, E 'JUJ. I~

0 7z I A 4-4 -

PM DISOIAME )RTE SM. PARAW4ITRS PUM4P PUMIP EMFO
MRT STAR STOP YED OLOR _____ INRmVA r.TF wmo STOP PEIOD PEIOD

t- -
-row___ - - ~

%7------r -- - --- -

C -g- -T -1 - .,.. _/__ _

LZLLE' ~~~~~~ ~gfrI L.&.1i1g~ - -_ _ _ _ 00

S ~ ~M =0 0& d - -. -9 ____ a_____ -o - 0~f

-~~ ~~ ~~~~ - - £!. Q*4. j 1

t4L~~.Z~u - - _rrV - A,___ _ - ± tub *

CE= TM: ~ j 1' 2 1 C DEVELEME TIM:___ HRS. KIMN.

WrYAL DIS~lWGE: 5 6 GRLLW # 3-1 4 WELVOJE

APPROD4ATED TMYAL PINES RBVVW: ..1 2t, /I., PERSONNE:

G- 12



WELL DEVELPMEN PF0CDUR

WELL N (AREA): 1)-,-7 ,'I,/IL L.4

WATER LEEL,: TL Mw1H: 5E L L VL: 1. .I

PRCTEDUE: 9h',I!a j.4

AX ,,. ,,1, o-- e4 ., ,me _. - I ,d,, 61..., 1, u ; 'J .. ,;.,, " - o,.-,

PUMP DISCHARGE WATE SED. PARAMETRS PUMP PP Q FOR
SrART STAM STOP YIMtD OOL4R aCMn= MM- UA )-T 10C uiMo STOP PERIOD PERIOD

-I - - -:- ,l.. I -,,,

,1.'. / .w

-777, /a.r..

CLOCK TIM: -- COUNT~I DEVELOPMNT TIE: HRS. MN

TOTAL DISCHAGE: 7 GALLM *j 7, WEL VOUMES

APPROXIMATED TOT~AL PINE R0VVE: -.~7 /6., PERSONEL: c4i.'
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I

I"
VAML DEVEAP~ PROEURE

PR (OJCT TLEJ : A ', 1 o
DATE: 19 A/oj 7 3

WATE LEVL: &4.os + TMAL DEPTH: L4 7-- WELL %UXME, " 01
( '.J c CAS-j,

?r~o. c,4 r e. A LTCf~JA 'O&/ or Svr ~IiQ-IC- %q.4 a Erivp. wre ctfeE - z~jp~o-

eLOC TIE T :, _

PUMP DISCHARGE WTE SM~. PARAM4ETERS PUMP PUMP Q FO
9rART ST1WI STOP YIELD COLR CONTENT pH flirE~vA~LTETF--Tc k tznh Sl PERIOD PEIO

~G--

- ± 7l /1/ -SIT&il

0,: :.4 2 & - NS

-Z ."!.,2 .L.d

CLC TM COUNT~ DEVLOPEN TIM:_ HRS.~ -5 MIN._

TOTAL DISCHARE: /0 GAWNS I :Z WELL 'VLLIE

APPROXIMATED TOTAL FINES REMVED2: 16n PESONNEL:
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MLL DEVEEEN PRCURE

PROJE TITLE: ~>A F* -1 14

WML MOM (AREA): r'A j '

WNTE IWL .z-4 TOTAL DEFH: r %ELL VOU3E:___

IP34P oISCHAFG WAE SM. PARAMERS sm3 P"M FOR~
su gnR srm~ sim p- CzUm ___w _____ __A FT__SSO PERIOD PERIOD

* ~ (~G~.vOv.

C4*00)
______ Ej-'c~. ~

2.-1: ts M2~ ---

-~t. krA _ -I 1% 3 .. L~.. N

* ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ .c z~Jz 11 .L2&a'7"- ~_______ - - ?j~

*? -A - -z

-.O TIE: -0 COUNT DV fM 1I TIM: HRiuS. 04 MI.

* IUTOAL DIS(IA=E: IGNMLONS # 4 ~ MEEL V1LI4

APPRONITED TOTAL FINES RDIW:D. It gbra4 PESONNEL: ~
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IRJI

NEL LtM4B (AREA): 61 W5o (L~w~

DATE; ziJ~JI

% ATER 1ZYE.: it I' TOMA DEMS 1'%.7- iiU MAM 0. -5

MMMS &Jrm; j..A,-I //e-t
4 ,, %1;4 02jvi;. r.,-4pA u.J- I

l DISCIM WAT SM. PARAMERS V" PUZ.. QEM
g1TA" STARE STIOP YIELD COMR OCWX'W tvU-T -Ti m iie sTP pmIoo PmIoo

-teo ~ t9 t

I'

I,"Qc ______ - _____ -

bi, tj ;I 58 3 3___ _____/owc 7;-

(Cma TimE: -7:4 T CXM DEVDE2LT TME: -Z- MIs. 1j MIN.

UIAL DISCIAME: 1 GALIflS #-L q Ie) WL VOUMLES

APPROXIMATED TOT'AL FINES RMNE: 1.ipI 0 PERS~tWEL:,5;
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WELL OBVBLImlr PRICEMRE

PRJ TI~tL: 5 !AP

MRMR EW.: 4. iro f+- M on-m. ri iimi V.uez

PUP DISCHIAM WA-- SE. PARAETER PEW PRW Q FOR

±o~Lflal exI~ G& - -f 002'~L!d

-X& -w -- -

~~~A s - - ______

CUXK TI: 4: f =Wi DVEWEP1 TMN: /HRS. MI-N

TOMA DISHARE: qZ .72' GNUDNS, # SS-T EL VOUMES

APPROXMATED TOAL FINE REVMN: p-y/sPESONNEL: .
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FP3KTITr: ,.A rS

UM- ;WAZJ( I& __j

P1W DZSCfA=E NAMT SM~. PARW1UMS P1W PW.4 FM

SEM' 8DWR SlOE YMD (~CSI ~n PU1U. TV ~um SiM PEIOD PERIOD

- LL -&Sl 11 Ar~m fif-' -

* .0 ~~ ~- _ ___ __ - __ __

mowUq ± iiI 4 L______

.L.Lg~~~~Da ____ ________

~C1CKT4: 3 Ii EEEMUM TIM: / Hs. MIN.

IUEAL DIS~aW4E:~ I- GALL)N # WELL 'VU34

APFROIK2W4A TOMEA FIN4ES F424NM: O2!,/ PERSMO
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PRD=T TITE: -"

MVL NUeM (AEIA): A~' vO PJ La;1 -0 I

NA ton:~ 14Al OAL DEM MM VOME

a=~ TDU: To

PWW DISCHAME iATM SM). PABAMKI'US pr" PWM Q 1P -

-as gu-Ai -g- - -17&74ii

#7- ga -L 3&a -L -t ok 72 M - .- -.±(z-Z4

71AL-W AA~ - - -

4L,() A~r ii~; M~iat ALZD _-Fir _ di - - :440.Q,(i i

3dR~m Tim:___ V-U EEPE I: HS 5 MN

70TAL~j DIS :1oKM 11, j GNUM t____ 7,3 -'5 "LVL
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NAML UNM: /2.A) 5-, TO Kt9;: t:/ E oN:

*0w~ye0 MTZ2'dO ko-

CL TM:~

PUMPAI~ 0MMM w~T SM~. PAPAMWIM PEPW PEWP Q FCR
S!ART STAIC STOP YIKD ODL OWZWmT IInruVA-T IO wzimc STOP PMIOO PERIO

~~~q 9 ______ 7o

L~~.'0 0. 1 -IT "-

P/hl -4 V7I =0 T-fr =-q LL9.(4 9
-- , AVv -f - 7 - -

COOC TIM: CO DEVE1LWHEN11 TIMJ 1US. /,r MMN.

* QALDISOWARE: fvC 6 GAEIM # SS* 56 WaLWJ4L

L APPPDwAM TOMrA FIN REMWM: -C I b- PERONNM: &6
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TABLE G-3

GROUNDWATER WITHDRAWAL AND STABILIZATION RECORD-

I.



GOOUNOWATER SAMPLE WITHDRAW RECORD

PROJECT TITLE: : 7"-. - r

WELL NUMBER (LOCATION): v v - -

DATE/TIM: - 'i- (MFs S

WATER LEVEL: I/.7(; TOTAL WELL DEPTH: Z'?. -7.. WELL VOLUME: For 2 " Well, 0.163 9a/foot)
/1 01

m- "SAMPLE PARAMETER: /!w c-, - ADD d1 d ,,"#" ITIVE: A'O4tC

PROCEDURES/EQUIPMENT: - - . V/ ,J ng E -'

Time/Sall No. Cumulative Volumes C ) Water Color TurbidIty _ZH Conductivity (whos)

: "/ o - "o) -70 I

Y0 - r 1 • ';.5 ' '

I / ' -_ -'I- - @ fe'

______~5--i '50___ _ ___ _ _ _

TOTAL VOLUME: '_

I , ___WELL VOLUMES

COMM-ENT S v /0 "..4e e l'/- -. 1 , . ,d-
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GROUNDWATER SAMPLE WITHMAW REODlI

PROJECT TITLE: 2A F" 1(2 1 -7 f

WELL NUMBER (LOCATION): j Fie-r'-'ceA

DATE/TIME: / " . -,i {,, / /16 - -

WATER LEVEL: TOTAL WELL DEPTH: 2e?. -7 WELL VOLUE: ;For 2 Wel , 0.165 gal/foot)

SAMPLE PARAIETER: ___ITIVE:_ _,

PR(CEDURES/EQUIP4ENT: v1 "f, -i pFIC I -0.yv'V Lyo 1, 4#" P, *FF' '. j'= IM

V Fl1b -l~o 4 SAl L t A' P f 17 -4,

Time/Ball No. Cumulative Volumes ,.l. Water Color Turbidity Conductivity (hos)

jO 1Z 1 7- CAj 7-p'~

10 2-I 30 /______ ZO9( ~
10o ______.. _, --. Z5 -- o 9 /w..

-,- -. -7z o .

loll/-.- 75-Zt

-1 1.. I-.'Q /.co,-

TOTAL VOLUME:

WELL VOLUM4ES

CO4MENTS:

1 /.S.• .' zg

G-22



GROUNDWATER SA LE WITHDRAW RE00XI

PROJECT TITLE: 
%JF " -

WELL NUMBER (LOCATION): Mi 17,. LF I
DATE/TIME: €.1 '9

WATER LEVEL: TOTAL 'WELL DEPTH: WELL VOLtN4E:"5 (For? " Well, 0.165 gal/toot)

- SAMPLE PARAMETER: ADOh.l .rrt i  ... ITiVE: TI _

PROCEDLRES/EQUIPI.ENT: Lj t.b o" //a'-r 'r

Time/Ball No. Cumulative Volumes ( Water Color Turbidity pH Conductivity (umhos)

.7~~~' T7__ ___

_ _,. _ _ _ .5

___ 
_ELL 

VOLU ES

COM E 

___TS:____

" _"-_ -_ 

_ _ _ _ 
-

G -"3

G-23

. .. 

G- 
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GROUNDWATER SAMPLE WITtRAW RECOFR

PROJECT TITLE: , Aa 'Pqjl.-j. 14 Av-v-eC .

WELL N~LWER (LOCATION): Al V -Im~*q.-

I)ATEITIE: '9 A-J ,l-I / O.-

WATER LEVEL: f. Cc* TOTAL WELL DEPTH: 2.:.14 " WELL YOLIME: /.- W(For 2 Well. 0.165 gal/foot)

SAMPLE PARAITER: P^.-cle-C..v ADD E #0. ITIYE: A/&/-V__

of, 3-wcX Vqb Jf

TIme/Bell No. Cumulative Volumes I ) Water Color Turbidity ou (uuho$)

051 Av-bk l-Z w '1 I'l * -

/0 ____ _____/

________/; ..__ _ __ ,.__ .s,oo ,? ,1~c.

TOTAL VOLUIE: ,, G.k.J-l.

4. 5 WELL VOLUMES

COMMENTS:~ IV4 oS- elL

A'-7" '--" -" - -" U / c'.c ,

>I z

: " .G-24



GROUNDWATER SAMPLE WI THDAW RECORD

PROJECT TLRE: : ~ ~ ~ r 4

WELL NUMBER (LOCATION): vv i". ,,v"/.-- / v A/ d,,

DATE/TI ME: Z7. 7 r -/ "3I

WATER LEVEL:/_,_. "TOTAL WELL DEPTH: .31 WELL VOLUME: 2" W.II, 0.165 9.1/toot)

No SAMPLE PARAMETER: AI0TIVE: _

PROCEDURES/EQUIPMENT: "-E-, j-' .F , C/ci EV Ii w J' " f'c a -f t -

-= ,_1-,-'L? " a' D*e , i .. Lr , ' : "V b t oI / ., -
44, 2 - -r'" b -r4-N/ .j:,< L. Te 0 1f V

CkC

i ~~Time/Ball No. Cumulative Volumes ( ) Water Color Turbidl' t p odciity jt(umhs)

9,L( .)' ._L -'-'&L ",;; " o ' ,'.1

TOTAL iOLUME: :

SI I "7 . WELL VOLUMES

COMMENTS: v-- ,," -,r ,i,.,, - _.

_ _ _ _ _ _ _ _ ?' T ,f- ' . x;. - e 'd r k -,e1'. C V 4 - 07 r , .. , -

"" ', i ,:. .S.1, ". -v vc,.i. *, ?'S.< , ' ', L. _ . ~fr'~~

Alt e / A

G-25



GROUNIY4ATER SAMPLE WITHO.AXW RECOFO

PROJECT TITLE: __ _ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ __S_ _ _ _ _ _

WELL NIUMBER (LOCATION): "Ai.J L.,4-y.jr3ra'LL

OATE/Tlti!E: --Z'~ \tj* / -z

WATER LEVEL: 7'. TOTAL WELL DEPTH: WELL VOLUM: /, Ot4<or 2" Wall, 0.165 gaI/ foot('3.7)4i

SAMPLE PARAMETER: ADPDITIVE: _ _ _ _ _ _ _ _ _ _ _ _

PROCEOURES/EQUlPPIENT: le--- %/Ci~7L..*'~ V~t-

Time/eall mo. Cumulative Volumse C Water Color Turbidity PH CondctIv It(ho

47 ___)q__ 1__ __.95'~~~~/o __ __ __ __ _ _Z __ _ _

~~~~~~~ ___ CD Si '~

- ~ Z x(S

TOTAL VOLUME: _____ ______

I __________________ WLL VOLLU4ES

COIEITS: ii 0 -1I44,qkeJA.~~,, j v.e 4  .- ~~

-Z~

- / - c-j (0 2 2

G-26 -



GROUNDWATER SAPLE WITHIDRAW REQORD

£ PROJECT TITLE: ~iA- ~

WELL NUMBER (LOCATION): Vv .' ,-I r/,,tv', A t-

DATE/TIME: )-.?

WATER LEVEL: 4.6-z TOTAL WELL DEPTH: '.-,:f.- WELL VOLUME: f.3d (For 2 " Wel , 0.165 gal/foot)

i SNPLE PARAMETER: ,4k-. .- M. r/l' P-V-- OOITIVE: '/ 6 ,V-

.Time/Ball No. Cumulative Volumes ( ) Water Color Turbidity pH Conductivity [umhos)

(.5 '70 A- L rl 7< U '~v3.~ f ~{

1_._/ _ __,_I , _ ,1 .3,3 o e /"'C

II [tP7 ______-_____ .... __ LJ < z' <  U'c
L! ( r-A- 2-5 c (7C-

TOTAL VOLUME: II cA,,.-.

0- - 1 WELL VOLU14ESa
COMMENTS: /C,,, .,:--

e.4 7 / .' L'eZ.-4 - (2

411

~1JO(. it.T -4 -tP~?I 7 4 r, CA *,r-fCX~ --l'-4 Pt ~ (41fL

x?- i-c.- p. -- , "'-.G- "r.- - '/ ' '4 , _,

G- 27



GROUNDWATER SAM'PLE WITHDRAW RECORD

PROJECT TITLE: A-i (t- ~

WELL NUMBER (LOCATION): tM~J (LA j'uL

DATE/TIME: 2 q t)Arjl

WATER LEVLL: 1 ~ TOTAL WELL DEPTH: 1  .-WELL VOLUE Z,7--1or 2 "Well1, 0. 165 gaI/ foot)

SAMAPLE PARAMETER: IN a - aAy I c - ADDITIVE:___________

PROCEDLRES/EQUIPMENT: R eNA ojE7 %^C$- jA-qri~ VOL-Ve'fE ,9=009'-w-

>-/cV,. 54= ^^-rA Pt s Pf / 0'7 p/A -CI7it ~4

Time/Sall No. Cumulative Volw'mes C) Water Color Turbid Ity pH! ~Cutivit(umhos)

TOTAL VOLUME~:9 2A,-

I ___________________WELL VOLJAIES

COI-KJNTS: ,6,0 e-oT.C ~ .V/.J~7 ~ ~ ~ t

G- 28



GOUNDWATER SAMPLE WITHDRAW RECORDV

PROJECT TITLE: FrA

WELL NUM4BER (LOCATION): A10Li/ ~~i A/~4~

WATER LEVEL: ?a, ' TOTAL WELL DEPTH: iV'' WELL VOLLM4: I IkSA o 2 I,015g foot)

- SAMPLE PARAMETER: r/ 4 ?t ( IDOITIVE: ___l ____A-__

PROCEDURES/EQUIPMENT: e-rswove A-7- 4e C. r-- .- 0' - 6 lcl o rpt4~dw emo? - e

Time/Sall No. Cumulative Volumes I Wae r ColIor Turbld Ity pH ConductIvIty (Lmhos) I-.

IcI

_____ pi! dO'~l I *'.k :

>1

3 ROUNOWATER ________ _IT __ARE__

TOTAL VOLUM:E: ____2_____I_01___lio_-

* I __________________WELL VOLL14ES

COMM'ENTS:

G-29
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GROUNDWATER SAMPLE WITiDRAW RECORD.

PROJECT TI TLE: 5SA r ~"(

WELL NU4ER (LOCATION): r'1 40 FZ * j,4 I Z.fJ- A . FA- .,'A c _,

wDATE/TilE: .AI.p fO

WATER LEVEL: T .'77 TOTAL WELL DEPTH: /4'/.10 WELL VOLUME: (for 2 Wtl , 0.165 gal/foot)

•SAMPLE PARAMETER: (&,4 r> ")0)ITI rE:

Time/Ball No. Cumulative Volumes ( ) Water Color Turbidity PH .Conductivity (hos)

7--t -/: eo lk
I . -// . .

t 61.7 CAR __ _ ',, , .,....'Va ( //4 "¢

TOTAL VOLUME:

WELL VOLUMES

COMMENTS: /j-'v ... riq4a4 OAs

/[¢,5",Z4" -, 0,7O.7- U .r',,- --) /t

33 ca' 7)' 35 7 -5(; /&

/. .z 335. lo (.0
• ,C,

- 1 004-~L -35'15

/-95e . o I -. G---

....... i' ililii ll m I i G-



GROUNDWATER SAMPLE WITHDRAW RECORD

I PROJECTTITLE: _ _ _ _ _ _ _ _ _ _"I

WELL NUMBER (LOCATION): tnw- V) I A,

WATER LEVEL: t- '(M+OTAL WELL DEPTH WE (for 2 Wel 0.165 ga I/ foot) C
ON SAMPLE PARAMETER: . ADDITIVE:'_ __F________ 01___ l________

PROCEDURES/EQU IPMENT:

Time/Ball No. Cumulative Volumes C ) Water Color Turbidity pH Conductmhols).

tA

13 ____ __ _ (5"-

TOTAL VOLUME: _________L___St ~I ___________WELL VOLUMES

COMMENTS:

II

G-31
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GROUNOWATER SAMPLE WITHDRAW RECRD

PROJECT TITLE: . \Ar -

WELL NUMER (LOCATION): A t LM ' FIo" / --

DATE/T ME: AS ,\ .-. -e-7 / / -o

WATER LEVEL: '  "TOTAL. WELL VOLUE: Fo 2 We1, 0.165 gol/too)

SAMPLE PARMETER: ADD IC0ITI VE: _ _________

PROCEDRES/EQUIPMENT: "REAwo0VP -Lagruic,Az7-l- yet e nX, s P"dM f'itLLx- -.

Tlme/Ball No. Cumulativ. Volumes-( ) Witer Color Turbidity .H C onductiviy (mhos)

--I" r , ".-- / ,,,

CLo

TOTAL VOLUME:

0 WELL VOLUMES

COMMENTS: oLA 4zo3r-/ ' .,n z 7£ "&tf p At ff l., 0.4r . : Xl f t

c 11

q -g_ f

,/_ _ _ _, ._ "1 __, - 5"-rS - 6 -
- ,I , , - ",_. " ) , .

66'

TOT L VO0 E 16,__ __ _ __ _

,'5 -3 7 o ( J G-32 5% T " / 3  .,6

.. . - "I . .. :l __i N _ i l W ELL .....ES



G OUNDWATER SAMPLE WITIDRAW RECORD

* PROJECT TITLE: "A7F5 ( A - - rr '>

WELL NU4BER (LOCATION): 'vA/-L4 .Q .i.7 . ?TA, /A r, A .'I-

OATE/Ti I~ ME t)AjT-. ( CA-..'

WATER LEVEL: 409 TOTAL WELL DEPTH: /._. _.0WELL VOLUI4E: 0.7o For 2 , Wet, 0.165 galifoot)

as SAPLE PARAMETER: ,lvo .- ' ") - 1OtITIVE: "_- ___/ _____,___"

PROCEDURES/EQU IPMIENT: ., L / 7W. , , *. -

Time/Sall No, Cumu'lative Volumes ( ) Water Color Turbidity pH Conductivity (unhos)

L~~~~~ - /_ _ _ _ _ _ _ _ _ _ _ _ _ _ 212_ 9vt__ _ _ c

TOTAL VOLUME: G ,-,.

." ~'7 WELL VOLUMES

COMMPENTS: -a S~A r.Fr */~*~4-.4v

A Vo 13/ye

G-33



- I . - -H~~
AA

QOUNDWATER SAMPLE WITHRAW REORD

PROJECT TITLE: 5 A -2 _Fk A-- 7 SrA C F

WELL NUMBER (LOCATION): / - 43 ,,4x(ov h/&t , AVATE/TI4. '-,":/ 1.

WATER LEVEL: O. TOTAL WELL OEPTH: ;J.l WELL VOLUME: IFor 2 - Well , 0.165 gal/toot)

SAMPLE PARAMETER: MI/t Pd ~ -. _r'' ADDITIVE: AO/

PROCEDRES/EQUIPMENT: U,. ; (-reepA1

Time/Sall No. Cumulative Volumes ( ) Water Color Turbidity _pH Conductivity (umhos)

* ~~~ *iI:V 0 -

., . "7_ ,l " > ' +. 77i , cc - .

TOTAL VOLUVE:

' 4. 74 WELL VOLUM4ES

CO ENTS:

--" r..4 .. . . . 44r G : ' ).r < -

G-34
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GOUNDWATER SAMLE WITHDAW RE(OR CFSO

PROJECT TI TLEy'k

WELL NUMIBER (LOCATION):

DATE/TI E:

WATER LEVEL: f/,2o TOTAL WELL OEPTH:/f OK WELL VOLUME: (AFor 2 " Well. 0.165 gal/toot)

)'I SAMPFLE PARAI.ETER~ts) ADOIi )_ __________

AMEDU JRES/E IPV.ENT: -

Time/Bell No. Cumulative Volumes ( ) Color TurbidIty j H Conductivity (umhos)

LIL~~41 (1-- q-

TOTAL VOLUME: ' v " I/

0 WELL VOLUMES

COMMENTS:

,4,/

G-35
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7,4

GIOUNDWATER SAMPLE WITHRAW RECOD

PROJECT TITLE: . -- 7 . ' f

WELL NUMER (LOCATION): A 1 . .e.' " - f - : . . 2

OATE/Tit: -JA' //( '-

WATER LEVEL: 1 TOTAL WELL DEPTH: ' WELL VOLUME: dL__.or 2 " Wel l, 0.165 gal/foot)

SAMPLE PARAMETER: ___ ITI VE: _ _ _ __
\

PROCEOWEVEIIPMENT: A904v I,-, uvd ,cfo c 0" ,

f- 443&A- ?#1 4 A 64A 1Z-rrJ -rY 5r ILJ21 *,AVA 4f

Time/Ball No. Cumulative Volumes C ) Water Color Turbldrty pH ConductIvity (umhos)

1 ,..,..L,.._.___-_.____,,_,__ __ _ .._.-5 "O " ? Ik(,,'
I . -5 "" 5 Z/"

TOTAL YOLUM.E: _____ ______

Df _________WLL VOLUMES

S'.- 4 5 ,-~ ,, ," f o

bV6~~~6#, '70crj~~oo~~•Q I
"3xA. tE fl(PiW: I/ .o

G- 36



ROUNDOWATER SAMPLE WITHDRAW RECORD

PROJECT TITLE:4.((,,>

WELL NUMBER (LOCATION): t" y L AV 6r,, i

DATETI.ME: /

WATER LEVEL: i ./ TOTAL WELL OEPTH:24.r7 WELL VOLUME: C4:/t'AFor 2 U We 1. 0.165 gal/footl

SAMPLE PARAMETER: __ITIVE:

PROCED~IRES/EQUIPKENT: W.' ,., , : e. u ¢-C ' .- , ,-.. ' .,,. '-,,:,t..," .f

TIme/Bail No. Cumulative Volumes ( ) Water Color Turbldlty P . Conductivlty (umhos)

______ 6,',ln,.. '2." . '' "_.

IN ". "s:4 ZA,-

TOTAL VOLUME:
SI .[WELL VOLUMES

COMMENTS:I!23_______ 'Lt-;" '~>t~z

I. ~~~m, lk, ! 114:; , . or 5

IY,'io' _____,. ____,'_ , ,._ _ __ __ . ij" .~ fkjl

"I ITOTAL~~~~~13 VOUE __________

* ___________foxEL OIJE

Ll toNTS

'pit.L

-. ~ - LG-37



GROUNDWATER SALE WITHDRAW RECOD 
c .

PROJECT TITLE: &.',,A I"- / ,- 7_ --

WELL NUMBER (LOCATION): ,.4 k -LJ

OATE/TIME: I' ,)Av / s '. (//6 A)

WATER LEVEL: 4/'ZTOTAL WELL DEPTH: ,.Z. WELL VOLIU4E: I.7oqFor 2 " Wel , 0.165 gaI/foot)

SAMPLE PARAMETER: f.. -.- - P-r AD-,.ADOITIVE: _ _/_ _ _

PROCEDURES/EQIJIPMENT: 1244-R %.j~t L- CJV771'_~- ~F '

TIm/Bal No. Cumulative Volumes C ) Water Color Turbldity pH. Conductivity (umhos)

L tP. '/,',. ,,_______,,~(5 >_,___V £1 /,/o'0

__",______. __ .,_ ,,__ / I, ' c, (9-,/: '
"d te ,. /00 4o7 4

/  "-7 - -
0---

TOTAL VOLUME: I (r'q-,. *. j ,

/ " . 5 WELL VOLUMES

COMMlENTS: 41o ,"I " .1 " , ,,f..,.,. .V ./" . ','' -' '--

c ~ 4r 7qle. IV- .~~ .'' - ~
.! rA .4 -.,. 4 fEc !-'d

G- 38



GROUNOWATER SAMLE WITHDRAW RECORD

PROJECT TITLE: - '. L ,

WELL NUMBER (LOCATION): w_ _L +A, _ _ __._ _ __,_/"_Fi___t._____

DATE/TIME: I J -A .'/

WATER LEVEL:-.'"5 TOTAL WELL OEPTH: W5"ELL VOLUME: . IF.Aor 2 Will, 0.165 gal/foot)

SAMPLE PARAMETER: ADDITIVE:__

PROCEDRES/EQUIPENT: j- . iV" f.,ez v6Lu , ,u

r13 R f4A 2g' -b~ 5 17SIL-4~- Ad Z 'U, flX U!X t-I6LLX

Time/Ball No. Cumulative Volumes (af)( Water Color Turbidity pH Conductivity (umhos)

lag ~~-Se't 4/.

/0 1/0 _ _ _ _ _ _ _.__ _. ....._'__ _ _

I ,, _ -&- I -

TOTAL VOLUME: ."_---- _____

I " 17 WELL VOLUMES

COMMENTS: -~ ' /; 4 7-,. :: Cr~i7.4. l .A r ij_' 'd d. '

A4/~ Z e bL c rt TFn

~ -A4',e-

G-39
i



i7:

GROUNDWATER SAMPLE WITHDRAW RECORD

PROJECT TITLE: ' ,- Ar7F 1 " iA\-.. T -'r-.__

WELL NUMBER (LOCATION): AVJ-.- ( I-.Jtr.Lr 4'

DATE/TIME: \A%,I~ //'!S

WATER LEVEL: 4 TOTAL WELL DEPTH: I=._._' WELL VOLUME: /. (For 2 " Wel l, 0.165 gal/foot)

SPWLE PARAETER: -,/lv'ocr -.. . , IOITIVE: '

PROCEDLRES/EQU IPMENT: , SAL " w 4 L- tr?4,, - f,, , "'"'- -' -. 0d.

Q t.JE %IC.~.L V ~ E- -C A4fA11pwW^J.4-., -o ' jb,,. -A.

Vi I -! -7 eu V'-Ce iAv hrn ^ 5-, /? OA' ItE ocrei6/.tr

Tim/Ball No. Cunulative Volumes ( ) Waler Color Turbidlty pH Cductivit (unhos)

N-C. ,?- , / 70 / " .

/'s. 00 / ,g _00 A,--6__,__- . /'7

/4/ /-5/- ". "________" __-__-o 4. - '

* '5 ____ Lo -7o &V

TOTAL VOLUME: -.. . -

I W " ELL VOLUMES

COM4MENTS: Vl -. o" CO.14 , ~ /Z o iv d- 'A 0 /. 6 c*vi

.- -- ./

7_ _ - .. ;e.e

G-40



GROUNOWATER SAILE WITIHDRAW RECORD

/.

PROJECT TITLE: - -4-7(o )

WELL NUMBER (LOCATION): r Ij t- 4 LAt .v-) P% L: U
0ATE/TI ME: (l"J7"''" // '' -

WATER LEVEL:4".4l5 TOTAL WELL DEPTH: .j WELL VOLUME: -7!e (For 2 " Wel l, 0.165 gaI/foot) .... ,

SAMPLE PARAMETER: _ADOITI VE: __

PROCEDRES/EQUIPIENT: _e-p",.ny ig ,.u "p/ f" LT i'y 6' Ir . L*c I c,

v, _~ ~ 0 1,# ".,'^5 6A L'.
y bL yw '4, -. .1 - 1*-,, L ot ) .. J DFL

Time/Ball No. Cumulative Volumes ( ) Water Color TurbidIty pH Conductivity (umhos)

)L. I .7 . ___,,_ _. __-___._____"

____) .'" ..- 5 .Co T .... /5 .II

TOTAL VOLUME:

Il _WELL VOLUMES
I

CONMENTS: -o ,c- cH9V -. ,A/7-,t.A4t ,E'7- ,5e;, '-/

II

G-41



GROUNDWATER SAMPLE WITHDRAW REORD

PROJECT TITLE: , \ A - ' "

WELL NUMBER (LOCATION): vv - 4(. f' r,.,-Z cA,. 2 ,

DATE/TlME: /(.TL>

WATER LEVEL: TOTAL WELL DEPTH: VS,11"' WELL VOLUiE:.T7 (For 2 Well, 0.165 gal/foot)

SAMPLE PARAETER: .SA - '- ...-. / ,-F- oITIlE: 4 /€.Vf / V' . _

PROCEDURES/EQUIPMENT: . v.- . uc-d-- r -.a" , A- , L .... F e.

Tih/Ball No. Cumulative Volumes ( ) Water Color Turbidity pH tlylty (uho$

TO7 _. _ __ V,

TOTAL VOLUME: C
3. "Z- WELL VOLUMES

OMMENTS: Mvo F _ "r,-,- -- ',' y

d- 4-,-. 1. , -.,,. .C 7 '

e.4

G-42



GOUNDWATER SAMPLE WITMRAW RECOD

PROJECT TITLE: 5sJF "

WELL NUMBER (LOCATION): A-' (.-44 v VIY 1/,.LL ,-)

DATE/TME t(0 TAN cul~ 0 rC

WATER LEVEL: W22 TOTAL WELL DEPTH: I WELL VOLUME: j (For 2" Wel l. 0.165 gal/foot)

SAMPLE PARAIETER: ADDITIVE:

PROCEDURES/EQUIPMENT: jM6 V- Up'. . FFC Iui " M e MEL L
. . o, .4 P ,a. , Pf-..e44Em i - -1,-"'-/L/ zF u-" M. 'r4' U/

Tlms/Ball No. Cumulative Volumes (L.,)/ Water Color TurbidIty pH Conduc"Ivlty (uthos)

J U'(. ,,^, -. L,_ _ (o o ii±,s;°

L. | i0 o..."____', ___ -_.... ,.3 15 D 5/a

TOTAL YOLU'E: ______ ______

* I _____________ NELL VOLUMES

de.:,o."-A

G-43
1
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GROUNOWATER SAMPLE WITKDRAW RECRD

PROJECT TITLE: ",1-) A - -

WELL NUMBER (LOCATION): ~~q./71/t /~

WATER LEVEL: / /-.TOTAL WELL DEPTH: IX.T. z WELL VOLUME: " F oru.(FO( 2 Well, 0.165 gal/toot)

SAMPLE PARAMETER: AwieM,-. .,:-. ' ie, - F r,,,4er- AOITIVE: ,.,_ _ __,,_ _ _

PROCEDLRES/EQU IPMENT: IrA.-t r oIO.Uw g-v,, r

Time/Ball No. Cumulative Volumes W ater Color Turbidity pH Conductivity (whos)

. ', ,. /0 4.'
____,_, __ __ ,_ __, _ _.._ __- , . ____ .. ,/-/ O. ,, ,,o

_ _.,._ _ _ _ _ _ _ _ , " 5-z,, .' .. ., ,,-..

TOTAL VOLUME: 6 --"-... ,.

f , . T- 7 WELL VOLUMES

CO4MMENTS: A/ o A-r,,vc e-,. - .r-2,-r elms -w 4 X-.

-,t ,> - . . . ..I v, .-

I/',.. F .-

>-7 f A r- -ri -- d'at u LW . - . r ,- -r - r .

41~A '. ~ vg.Q -1f 9 4/l ,~-.p ~ M L ~

G- 44

,A,,, /t,-- ! /.4,oL /<¢.€:t3# #.'lW.-L'. z ., £ ,.



GROUNDWATER SAMPLE WI THDRAW RECOR

pPROJECT TITLE: 1A-Xi3 A,-

WELL NLUM1ER (LOCATION): 11A %AJ &d? E4,- L l AP- LL Li

DATE/TI ME: ' il / 1

WATER LEVLL: _1 -5 TOTAL. WELL OEPTH: I1".2..._ WELL VOLUME: 4 For 2 " We I, 0.165 gal/foot) 5s.

SAMPLE PARAMETER: P42ITIVE:

PROCEDURES/E 6 IP14ENT: - , s. .c ,fr ~  L -,,J-, , -oE"
/

?Or -- P ni6-oj -r) C g- c,/e ~- Ie,-~

Time/Ball No. Cumulative Volumes ( ) Water Color Turbldlty pi Conductivity (umho$)

"~- -7w -7- 15 w I

TOTAL OLUME:

I .-7- WELL voLIJuEs

G- 45

ill 7'ceallmalmm iil. .



1

GROUNDWATER SAMPLE WITHDRAW REODRD

PROJECT TITLE: v-' r- r

WELL NUMBER (LOCATION): /.q - L/
"

DATE/TIME: / O3 i/

WATER LEVEL: Z.'5 TOTAL WELL DEPT:Z4t3' WELL VO U E:3. (For 2 " Well, 0.165 ga /'fot)
• ~SAMPLE PARAMETER: ea I/W'&, ADD# ' I- k XIT I VE: r€ _ ,,

111

Time/Ball No. Cumulative Volumes ( ) Water Color Turbidity pH Conductivl (umhos)

* ... -~ - - " -,7*,..-, , .'
~ g _____________ 7lp'.' ' "ZFU"fr_

0../, . , D e,, ., . ./o .. .. To.. ,

A- & ,- 5- ! o c9,. 5--c

TOTAL VOLUME:

0 7. z4 WELL VOLUMES

COMMENTS: VIC v~o-r-7 - e c &I ,

= "7/ C ~ , G c .%_lL C'.*.CfE-

O . , /7.. 7
I ' C> // 7

-7 7w -C--.

G-46



GROUNDWATER SAMPLE WI THCRAW RECORD

U ~PROJECT TITLE: ~ -

WELL NUMBER (LOCATION): ___________________________

I ,i
WATER LEVEL: I.'i'Y TOTAL WELL DEPTH: -~ 4.WELL VOL~r: 5. 19 (For 2 We 11, 0. 165 gaI/ foot) t

d SAMPLE PARAMETER: - iVoifs'., ._ AODITIVE:

PROCEDURES/EQUIPMENT: 2kc,,v(L, i - ' .,e.. C. -40- -0q-

0 f- 4" C I ou I -E-

IA, "A' esg~ 4..~v~ eC/ iHr a0 V/ "- e -6w .i &L

Time/Sall No. Cumulative Volumes ( ) Water Color Turbidity pH Conductivity (umhos)

-I/ , , ,- o- , .hp'Q__
/c c ' _"_-.-__ -,___. ,__._---__ _ ______.___ _

$ i --z.-- "9 1o ,6oc_

TOTAL VOLUME: I ' e;-At_.--

I _,~,~ 9, C WELL VOLUMES

COMMENTS: A/0o 'tOA-7-/,A/c- Cr /M ,c"4-'-" O-.ce ) /v" -1,

t .

G-47



.. . ., . ._, l * ** i* * i **.

GROUNDWATER SAMPLE WITHDRAW RECORD

PROJECT TITLE: .'A-Z j. E .?" nF
/

WELL NUMBER (LOCATION): .. AAIJ L;c -~ (I19rvt'r 4\

DATE/TIME € _Jl / I7 '0 0

WATER LEVEL: - TOTAL WELL DEPTH: W2. WELL VOLUME: 4. / For 2 Well, 0.165 gal/foot)

SAMPLE PARAMETER: .IOTIVE:

PROCEDURES/EQUIPMENT: .,R IL ;,.j FFl~ e " ,k z-m" 7-r r-. p ,.,. <,€

TIme/Ball No. Cumulative Volumes ( I Water Color Turbidity pH Conductlivity (umhos)

- - -3

t 1/ , __. .<.. "___o____'__

tz7:,' /z " " __ ___ ___ __ __ ,- s.-* "

.- ______7/ --__ .,______ _-____ _o____ __'__--- 2

TOTAL VOLUME: L ______00__

1, 1 /, , ker 0 .. . z".. .

ov (7 /0 c 'Y" cw -a I

/,1 < I // ,a,4,2 50 - f 6c

7 -- (:

G7 48 , .



GROUNDWATER SAIPLE WITHDRAW REORO

pPROJECT TITLE: S -J-1!

WELL NUMB R (LOCATION): .I L4vi 2/9
DATE/TIM.: _ _/_ o_______ _o

WATER LEVEL: _.__6 TOTAL WELL DEPTH: /L 93WELL VOLUME: 1, I'.l_(For 2 Wall. 0.165 gal/foot) . .!"

-ll SAMPLE PARAMETER: , cs IOOITIVE:

PROCEDOREVEQ0lPMENT: -o'.j)i /jeJ - ' " e/o' c4J'.r

Tb ikAg4 , emw Fq.! s A p4 7'4, ,v1q

Time/Ball No. Cumulative Volumes ( ) Water Color TurbidIty pH Conductivity (tmhosl

____. ___ ___ ___ __ ___ ___ ._.___, _ 5-. -. , 1.-:J5"rc / 1  ".

/ o~

//l! A-. jI.-"155 9'%S
*o o/ 120 17 O

COM4ENTS:

A/0

G-49
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W'OUNDWATER SAMPLE WI THDRAW RECOO

PROJECT TITLE: S -r., K-

WELL NUMBER (LOCATION): M~ T- rf Ae>/ v~ccee

OATE/TIWh(: ?bj),+-J / L4s

WATER LEVEL: II ,T TOTAL WELL DEPTH: /1L7 WELL VOLUME: Z 1For 2 Well, 0.165 gal/foot)
"7.3

SAMPLE PARAMETER: Ag4, 4 f .- ,'4 eAD OITIVE: _ _ _ _ _

PROCE0lRES/EQU IPINT: d-T- FL a 3a4r 4,c t -

Time/Ball No. CumulatIve Volumes ( ) Water Color Turbidity Conductivity (umhos)

LL1~~~L1 6iJ .___ 7.0

TOTAL VOLUME:

_ WELL VOLUMES

COMINTS:

G-50



GROUNDWATER SAMPLE WITHIDRAW REOt)R

! PROJECT TITLE: HP

WELL NLWBER (LOCATION): 2J 5 (0 L-r 1  .

DATE/TI W: '4 - ni ,j

WATER LEVEL: 17' TOTAL WELL DEPTH: WELL VOLUME: II 4For 2 tell, 0.165 gal/foot)

SAMPLE PARAIETER: _ __ _ I I VE:

PROCEDURES/EQUIPMENT: Tt-,4 i lo- f. r j_ , I"," '- 1 0) 4 Ir

Time/Ball No. Cumulative Volumes ( Water Color Turbidity pH Conductivity (umhos)

< z.o ___,,_, - z "

TIT r . I

qT 913 ~ _ _ _ _ __fi I~ O

TOTAL VOLUME: ___________

I __ WELL VOLUMES

COMMENTS:

At L

G-51



GROUNDWATER SAIPLE WITHDRAW REOD

PROJECT TITLE: ,w AF, , Fs L , J S-r A e,- \

WELL NUMBER (LOCATION): /% A I 71

WATER LEVEL: 5 TOTAL WELL DEPTH: W WELL VOLUME: 0.3 (For 2 W al I, 0.165 gal/foot)

SAMPLE PARAMETER: A/*~mr. /,r.OOF~L DITIVYE: 'V'c E

PROCEDURES/EQUIPI4ENT: c- p...... * €F-T ft L, v'" ,o. a-Je.

i n- ?4 - . y~~ %e.

\~ s Ij rs I3C-P A..- C-,-e 4Si., s o7

Time/Ball No. Cumulative Volumes ( ) Water Color Turbidity pH Conductivity (unhos)

P5 10 Jfq/ _1 Lpt... ~ AJ ~'1 .m4rw 57o ~io /:Q/0

/I It 3'0 1' C. 4.- O_

TOTAL VOLUME: 'o 5.0

77 -_..S 0 _WELL VOLUMES'

COMMENTS: A1o CI ,,.r-,,V - ,,,T-,' ,v"- o -ce VgZ 4" -Vee f-,A ,e e,. -

A4voo r- -o .4 l z_ . r k-7

T> 0 , z.A~-r n~~'e ~ -,S-

,, "~~~ r-- 7. -Y 7- .Z_ e9-. Q, .. . h

I / G-52- # f-, i m I I-, I-~ ~ VI I -li4 ' e-.



GOUNDWATER SAMeLE WITHDRAW RECORD

PROJECT TITLE: $ .?. ~ &
WELL NUMBER (LOCATION): VIAj ,

DATE/T IME: f. A'~ 4/I£ ~

WATER LEVI'l.: L TOTAL WELL DEPTH: q,' 4 WELL VOL,E: 0"-15 (For 2 " Wo11, 0.165 goI/foot)

SAIPLE PARAMETER: I Al Cot JI. I. CDOITIVE:

PROCEDURES/EQU IPMENT:

Time/Ball No. Cumulative Volumes W ) ater Color Turbidity PH Conductivity (umhos)

C..9 4, Irv, _ . 0

Ijo. s .J"5, - .......'( "? ,, /c20 o _.
/5~~~, a~ 7. 2 ~ c''

S~~O AS 45__ _ _ s _

TOTAL VOLUV.E2: __________

, 1" , . WELL VOLUMES

COMMV.ENTS: AIJZ to.0 . 1 V. ,7:

G-53



GROUNOWATER SA eLE WITHDRAW RECORD

PROJECT TITLE: ZY,\ A P F' 'P dAt , ,--- .-.

WELL NUMBER (LOCATION): , .'TZ ( /, ;.''.' ,"

OATE/TMW I u - / '.9
WATER LEVEL: L.I . TOTAL WELL DEPTH: '_._ WELL VOLUME: C,,'?(For 2 0 Well, 0.165 gal/foot)

SAMPLE PARAMETER: "r, --. //,- r A.D' OTIVE: Z/--, / -

7 e"

,./ ....• - ,, fT .

Time/Ball No. Cumulative Volumes ( ) Water Color Turbidity pH Conductivity (uahos)
• ~ ~ ~ ~ 0 (Jv. (.//I C.

. ,,4 . -- 1- t -

TOTAL VOLUME: ? (- -

___ .____ _WELL VOLUMES

CO4ENTS: Alle' , - C5.*.v/7-; - ", r t7, ' / .' ' -* ' -- "

,'/vor. /iro- // 7"§) .o c C,- 1- Z-', N

p' ~~~ n.1 VA f f, M_,-

G-54



GROUNOWATER SA1VPLE WITHORAW RECO10

PROJECT TITLE: 13__________________________________

U ~~WELL NUMBER (LOCATION): __________________________

DATE/TIt-E: /',9 p/
/

WATER LEL : 1/1" TOTAL WELL DEPTH: 1'-7 WELL VOLUME: (For 2 " Wol, 0.165 g.31/foot)

SAMPLE PARAMETER: ADD ITI VE:

- ~~PR OCEDLRES/EQU IPMENT: ;'JZL t r7zT' i j ~l24r~ji~C'i

Time/Ball No. CumulatIvo Volumes C ) Water Color Turbidity pH Conductivity (wnhos)
S, ____ - - -g 'O '//1J"'A .

"- . - -- - 6 cZ //dc %
933 3 .L

__c/ _ - (, 3_5 -> E °

TOTAL VOLUI.;E:

WELL VOLLNIES

COMMENTS:

II -<k_< .- 6-q C Uo -- ...-A , .-

---

, 9. . G-55 ( "< ., "

1, "7 '' : " 'LI, -



GROUNOWATER SAMPLE WITMORAW RECORD

PROJECT TITLE: 5ZCA- "krti '..

WELL NUMBER (LOCATION): /V, . - (L.-, ,.-,:,..')

DATE/Till: i. *A,.j .'- / /,,oo

WATER LEVEL: k TOTAL WELL OEPTH: ,o.VR WELL VOLUME: /11, (For 2" Well, 0.65 gal/ toot)

SAMPLE PARAMETER: P/tu=c.-. , A OOITIVE: ,",'a/E • dx"'.1
PROCEDURES/EQUIPMENT: " o _, , , ,' iPo_ ..----d€ I"fo- ,. .

F r-,v e~ -- v,%o -r?' F 1! A ' f- he_ -C &~ ir- _/O i 1

Time/Ball No. Cumulative Volumes W Water Color Turbldity Conductivity (umho$)

'X-ri ! 00
-- (t /I , (0 >S f c . >

* 3I- 1,1e o__

L10_./_, _ Is CA- ___- 7-., , ' (.3it.-

TOTAL VOLUME: g rL

-7 IT WELL VOLUMES

COMMENTS: ,/e F -- .,,- -. ,i.,' ,"avjr. @'- -

0 c- i e' o z_ vk) A z- e( oz v-r> - - .4,A ;,, r eloz F, 7 O _.0Z O,7 c

I

17 "J, V v' I-Fy-. '4p ,-0' ,/ --X Y / .- . , -,

754-77 6"" " ' "... . . ., > '".. " " rr



GROUNOATER SAP'LE WITHDRAW RECO10

PROJECT TITLE:

WELL NUMBER (LOCATIa7N 3
0ATE/T,=,Z: //;

WATER LEVII ) r0TAL WELL DEPTH: WELL VOLUME: (For.2 " Wel, 0.165 1,- 1/foot)

SA4PLE PARAMETER: __DO IT I YE:

il PROCEDURES/EQU I PMENT:

Time/Ball No. Cumulative Volumes ( ) Water Color Turbidity pH Conductivity umhos)

/-C-- - -r ,?o /,

!'I-., '3 I _____ -__ ( . ot. =

__.i7 _ !. ,, -" (.o._o ?oo /, . '°

TOTAL VOLUF -- : ___________

* F __________________WELL VOLUMIES

COMMENTS:
*._.,y '--/,-,, .,+ 1. ;<"u. ,,, 5.

G- 57

0!

vi
-~~~ 72; S,-,iI I .. Ii



GROUNDWATER SAPLE WITHDRAW REORDO.

PROJECT TITLE: F~-T =(Z-T-W* r-r-rr-

WELL NUNBER (LOCATION): .-i %^ S

DATE/TIME: I AAJ .,,///."/G

WATER LEVEL: ,'.Th " TOTAL WELL DEPTH: /q7'.WELL VOLUME: /.Z94 &(For 2 Well, 0.165 gIl/foot)

SAMPLE PARAMETER: ADDI /_,,. ? A. #OTIVE: A 042-

PROCEDURES/EQUIP MENT: .5rVe.. jf,--e''f V04-W,'4- -... -

-Pr4 v-- E r(-- cc5 -m-) , TA1 q' f 1- 4'E- i'i

-e, r,, 14' ,',-- -e--ee ,l.. / P ,6

. ',A , In. .. 1- A

-Time/Ball No. Cumulative Volumes ( ) Water Color Turbldlty pH. ConductivIty (wuhos)

:7. / I Q e :to__ _____ It,"

____'_-_-_ ____ _- ____-- " /. ' /'.

TOTAL VOLUME: , (-. -AT-

-7. 7, WELL VOLUMES

2:S -7

.. - * , y ,1 . .7 .(. A.. , C ,," i ', - f E..' L --V 1 C-o- - A...A~

Cv i-, ," . i, (IQ'I\ C /1 K o#',"  c"s</-'-- ;.' r "-.,-\1

-/ - - - .(!.2". ((0."-{ (r ,"

G-58 1,.."

1- - ?./b
. .. I;p :.., ., -'



..,tOUNDWWTER SM.LE WI TIDRAW RECORD

PROJECT TITLE: "A-9 73 (7-,L. -

WELL NUMBER (LOCATION): ,V., f- /,1 c -r-aAA#IJiV A-CA\

DATE/TINE: -ZSi

WATER LEVIi.: It. TOTAl. VELL DEPTH: / W.7" WELL VOL~i4E: I.4For'2 " Wall, 0.165 gal/foot)

SAMPLE PARAMETER: /,y,,/O ',v'4.C3. PDDITIVE:
I

PROCEDLIRES/EQUIPMENT: P.nMove 9.V-~- 4,17e./ VeLW..t ~ ic

FpC t ;/~C~. -- " * --

t/ .'/ , "

0 V4- /jo ts 'S E-

Time/0all No. Cumulative Volumes ( ) Water Color Turbidity pH Conductivity (Unho;)

.- _______ _________ ____",__ -.. (/.p "

/'o,
_______/ / _,______ - . -OO 2

____ ____ _ P _ _ _ ___,._ ___--I' C, /0?.

I j -I

TOTAL VOLUME: / - 75 5c I3.u

WELL ;"__________. W;LLq VOL-. E ILI. -

COMMENTS: Vb f -,. -r7,c A r e- ' -";t c or

/73 44~ -, ~ ~ ', 7 c

IV -2 q-5' Q~~

G-59

L
(014 A_ 2_ 7
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GROUNDWATER SAMPLE WI THDRAWE RECOD

PROJECT TITLE: :>-r Fv..w s.i-
WELL NUMBER (LOCATION): . .. ' L.

DATE/TIME: 17. / t"7 -C7

WATER LEVEL: 7 TOTAL WELL DEPTH:- WELL VOLUIME: (For 2 * Well, 0.165 gal/foot)

SAMPLE PARANETERt 43.Zo a v ,- "* . P," O ADDITIVE: "',,v( .c 'c...

PROCEDURES/EQUIP IENT: , ,,f"t6 . - -

Time/Ball No. Cumulative Volumes C ) Water Color Turbidity pH Conductivity (umhos)

______ ,-_,,__"___ -,, -t-.e. . -f ~ ,.- o &','i.
,q-,., ._ 4. .! P __-___

TOTAL VOLUME:

K' WELL VOLLWES

COMMlENTS: 4 /;,;12 f- ,4C- X Xrvt PIP,.= (A-oTh '

r ~ ' -e

1A,-, Ar, C

,,, -,,r2 .> -r- -,, j" , .-" - -- /( : ' ,-," '€"..

I .r.' , - r" , - W' A e-1 "" -

" G-5- -- , .C.

G-60



C

GOUNDWATER SAMPLE WITHDRAW RECORD

PROJECT TITLE: 5#_-- 7- 2 r Z\

WELL NU ER (LOCATION): 5'.." Ii 1",,. /4-.// V ,v'd4id IA -

DATE/T1 MI: 13r. f- I/*~p
WATER LEVEL: - TOTAL -) DEPTH: "-' WELL VOLUME: (For 2" Wel, 0.165 gal/foot)

SAMPLE PARMETER: Ms,: / Fcv--.c. E,- ADDITIVE: A/pv6 F'.-I -,

PROCEDURES/EQU I PIENT:

Time/Ball No. Cumulative Volumes ( ) Water Color Turbidity pH Conductivity (umhos)

TOTAL VOLUME:

I _WELL VOLUMES

COMMENTS: SL.i,,1a5 7'chr - az ;-,oe,1 / - Afi3J cC

",~r f "e e. --r Ad . ... J 41510,,,-7117 ,/ - C

.__,c<, /o, ./ ,',i -- 6< Lue. . y /l', /i'ir '.(,</ A'o#, -" '/. ci t o/,.'

S140

I- G-61



P FEBRUARY/MARCH SAMPLING



GROUNDWATER SAMPLE WITHDRAW RECORD

PROJECT TITLE: " :'N4' ( -Z ( K?> .I .\

WELL NUMBER (LOCATION): V~A ~L~
DATE/TIW: "2I,. " <Y ( O'

WATER LEVEL:.Z-IC" TOTAL WELL DEPTH: "'-- WELL VOLUME: (For 2 Well, 0.165 gal/foot)

* SAMPLE PARAMETER: --,- 1h,/ - AOITIVE: 14 " .

PROCEDURES/EQUIPMENT: ." v-c. z ' 'Io'- %, 12 Rt. S,'

/¢j

Time/Bell No. Cumulative Volumes C ) Water Color Turbidity _1 Conductivity (w'hos)

I_'~ _, -.<__,__._____..
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

, l, ,a z go _

TOTAL VOLUME:

*ib i I _'__WELL VOLUMES

COMMENTS:

P-r _ 3 T -- ,,,.. ',- ," ' , V -'' ,.- , -zh s ,.,)

' C z Av"- ,r- c,.v . ' (/':',. I / , , ( L

G-62



GROUNDWATER SAMPLE WiTHRAW RECORD

PROJECT TITLE: 0__ _ _ _ _6_ _ _ __7_

WELL NUMBER (LOCATION): i/'/

DATE/TIW:~ /~/g; Y'
WATER LEVEL: . TOTAL WELL DEPTH: /d(. WELL VOLUME: LLt*/(For 2 " Wel l, 0.165 gal/foot)

SAWPLE PARAMETR: Vr- ,A-j ADDITIVE: - .- // .-

PROCEDURES/EQUIPMENT: E" " ." ' "-4,t Vp t '- e 0 - "-Pe

! VeI. I --. i {- Q 'l .-oc terrs 4" S'v. Or

Time/Ball No. Cumulative Volumes W ) Water Color Turbidity pH Conductivity (umhos)

1/5 6," >.,-o__,7Y / rj 0

S _ /0-0J / 0.5 c

/.23 /2.. /, _'_ . ,3,o'c / a76

TOTAL VOLUME: l_:_,_, __,__

* O. -WELL VOLUMES

COMMENTS:

G-63



GROUNDWATER SAMPLE WITHDRAW REOOI0

K PROJECT TITLE: F'

WELL NUt4BER (LOCATION): %4, a-- ( v LL'4

DATE/TIME: w4 - rgs q /Z.'"oc

WATER LEVEL: qlf7 TOTAL WELL OEPTH:/--_ WELL VOLUt4E:/ 7,(For 2" Wel l, 0.165 Al/toot)

*m SAMPLE PARAMETER: 0OP4','IC- -V A00ITIVE: / .

PROCEOLRES/EQUIP.ENT: / I/.- i-'4

Time/Bail No. Cumulative Volumes ( ) Water Color Turbidity pH Conductivity (umhos)

,,t* Ik 3.1i (.

COMMENTS: -

... ., ___ __ __._______ fL

.-4, DIDFr) "4: " P

G-64
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GROUNOWATER SAMPLE WITHORAW RECORD

PROJECT TITLE: 4 26 (/
WELL NUMBER (LOCATION): Z/

OATEITIME: (-/ZC -s /e261S
WATER LEVEL: L TOTAL WELL OEPTH: W WELL VOLUME: (For 2 " Well, 0.165 gal/foot)

SAMPLE PARA ETER: -9 A ADD/ t,," A jI'POOIT)Ve: I /#,L V

PROCEDURES/EQUIPMENT: 01-''e/ "~ &~o ~-I- ~~2
,,4;,-, e4 -3 &Jell ira/

Time/Sail No. Cumulative Volumes ( ) Water Color Turbidity pH Conductivity (umhos)

/0/s _________ ____ ___

149;z 9___ 'Q 660/.

/1___ ___._ ___" ____ ") 5/( /3,5F CS ,"

TOTAL VOLUME:

W WELL VOLUMES

COMMENTS:

G-65



GROUNDWATER SAMP'LE WI THDRAW RECORD

PROJECT TITLE: ~ 72C
WELL NUMBER (LOCATION):r-I

OATE/T1,1.: 0'( rT, , / I ",

WATER LEVEL: £ TOTAL WELL DEPTH: WELL VOLUME: (For 2 Wll, 0.165 gal/foot)

SAMPLE PARAMETER: Av r .,/,ot A i-$.Z,.- V-..OITIVE: . ' ,14 -

PROCEDLRES/EQUIPMENT: _ , f v .

o~L r- u V w. :3 vi~ (1 0i L~i e

Time/Bail No. CumulatIve Volumes ) Water Color Turbidi ty pH Conductivity (umhos)

"-!o ,. -o (' o"

,, e\-7.0 s.,s-" to G_ eC_n

TOTAL VOLUME:

# WELL VOLUMES

COM ENTS:

.v ( .s- 2A,. .F, .-r -b a I--,,el -r (l _-Zt<)

....3 . , 5- i_ , .C-._ __.__

-5 G 1 - 66

G-66



GROUNOWATER SAMPLE WI THORAW RECORD

PROJECT TITLE: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

WELL NUMBER (LOCATION): /1'' 7

DATE/TIM: A/c '2- /13
WATER LEVEL: 'L TOTAL WELL OEPTH: WELL VOLUME: _ (For 2 Well , 0.165 gal/foot)

SAMPLE PARAMETER: _______________ IIEl l~ Vd.t7( J f'C
PROCEDURES/EQUIPMENT: C/,/ t" // i/r ., " dr (/ '/9' " ' /J ,

Tlme/Ball No. Cumulative Volumes I ) Water Color TurbId Ity pH Conductvity {umhos)

s_ 0 ___,.,,5// ,, 13

J.?o //0 0 "

TOTAL VOLUME:

I iWELL VOLLMES

COMMENTS:

G-67



GROUNDWATER SAMPLE WITHDRAW REORD

PR~OJECT TITLE: 5 -,\., e. 7 -

WELL NUMBER (LOCATION): *N J .. / p

OATE/TI . Z- FE . / W:,.

WATER LEVEL: TOTAL WELL OEPTH: WELL VOLUME: (For 2 " Waell, 0.165 gal/foot)

SAMPLE PARAMETER: A k iADD I l VE: Z -/rC' .

PROCEOURES/EQUIPMENT: , ., st- /.. e4 •,. ,
e, ,' O-e--

Time/Ball No. Cumulative Volumes C ) Water Color Turbidity P Conductivity (umhos)

TOTAL VOLUME:

I ELL VOLUMES

COMMENTS:

J. , /.,.,, / ,,,:..z ,. -./-,..,o ' . ,,7 -t.Th '-,"

ti . e.- ..

G-68



GROUNOWATER SAMPLE WITHDRAW REORD

PROJECT TITLE: "- ' .

WELL NUMBER (LOCATION): " ,V --.. / .)" "'

DATE/TIME: .7"- r t .- - /' "'-I -

WATER LEVEL: - TOTAL WELL DEPTH: WELL VOLUME: (For 2 " Well, 0.165 gal/foot)

SAMPLE PARAMETER: 441 V C' ' .AIc- le DITIVE: 4,- C,-
PROCEDURES/EQUIPMENT: a "" '"b c i' 1 . e / ,., r('-.-. .. , /

-jp~ inAe r : eIeC - 16 4 t- &AWTY- /iv7-

Time/Ball No. Cumulative Volumes ( I Water Color TurbidIty pH Conductivity (umhos)

TOTAL VOLUME:

WELL VOLUMES

COMMENTS:

-VZ -- ,,-- .L.- vJ ; ,"4" / '' / " - ' ,. - ,

elkA 1? 7, o , er7'5 OF p r cr t4 0l
~ .5* k j ' c / A. / ". " -

ul -- "-- '-- O. - •F ?.,-C '

/-OCT-rFD ') . -T- LLPL-O VQ1LA T L - C

G-69



GROUN WATER SAMPLE WITHDRAW RECORD

HPROJECT TITLE: 7,

WELL NUMB8ER (LOCATION): 'sLJ

DATE/T I W: 3/13 (93
WATER LEVEL: TOTAL WELL DEPTH: WELL VOLUME -- (For 2 " Well, 0.165 gal/foot)

SAMPLE PARAMETER: // AD IT I VE: /1/' "A e , C

PROCEDURES/EQUIPMENT: S. / Z /.. ,Z /'/ / s1/ / Z A '-
Act~ 4 o >--e 7X L-- -j e -/ Xe zi b7Wl I feI 3 Xe.:{ ; ..# ,:-

Time/Ball No. Cumulative Volumes ( ) Water Color TurbidIty pH Conductivity (umhos)

c/,, .. , ,, r .{ l 0

TOTAL VOLUME: i

*I I __WELL VOLUMES

COMMENTS: 7/ 4 )-,e~ ers r- ̂  i
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GROUNOWATER SAMPLE WITHDRAW RE9oD

PROJECT TITLE: __ _ _,_ ____ 7____ _ __

WELL NUMBER (LOCATION): S 2  3
DATE/TIMF: ~ a f 7 /
WATER LEVEL: TOTAL WELL OEPTH: WELL VOLUME: (For 2 " Well, 0.165 gal/toot)

SAMPLE PARAM~ETER: Alh 4 <- ADDOITI VE: 'C)i1 4 C
PROCEDLIES/EQUIPENT: 1Z 64 - l r (4 c'/ L '9d s-. 7 A L -,

,3 <- - 7"/e , 40- e.r.'-- , 0o -d

Time/Ball No. Cumulative Volumes ) Water Color Turbidity PH Conductivity (unhos)

TOTAL VOLUME:

WELL VOLUMES

COMENTS:
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GROUNOWATER SAMPLE WITHDRAW RECORD

I PRO~ECT TITLE: ECT T IE-/

WELL NUMBER (LOCATION): , 3

DATE/TME: c/,K9 0
WATER LEVEL:9,O TOTAL WELL DEPTH: 7, y WELL VOLUME: - (For 2 " Well. 0.165 gal/foot)

SSAMPLE PARAMETER: DOc 0ITI VE: Y07 r 9 c

PROCEDURES/EQhJIPMENT: n7::/,i- 7 7 // rc,,4c * -' YA1 7>!
-2- r c' /-c s 3.-'I// /v'"J /

Time/Bail No. Cumulative Volumes ( ) Water Color TurbidIty pH Conductivity (umhos)

_______,__/0<-, 7jo '-/

I s . , " 6. ? .7 7 oo ""
SAl( oi,," " z,,1 a - ,/

TOTAL VOLUME: _____ ______

* I _____________ ELL VOLUMES

COMMETS: -..A i,4  .6 .-,<. p.2.

0

-- /
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GROUNDWATER SA*LE WITHDRAW RECOID2

PROJECT TITLE:. -~
WELL NUMBER (LOCATION): ft(/ 3-
DATE/TIW: 5" 4.?C, '7 / / "tO

5 '/;WATER LEVEL: V/j TOTAL WELL DEPTH: WELL VOLUME: (For 2 " Well. 0.165 gal/foot)

SAMPL PARAMETER: A10* r Avcc ADOITIVE: _

PROCEDRES/EQUIPENT: e , ,,--C.o . . ,
-41 0-A we J ~ aA, re e-er -4, -4s le- (4n.F

Time/Ball No. Cumulative Volumes ( ) Watir Color Turbidity pH Conductlvity (umhos)

. I ,.2,.L,, / 0 e /."0

1_ 2 h -a , _

'_ _ - , & _ 2_1 _.__ ..,, 4o ( 9&A1 ° _.

I.:o o _ g _ _6

TOTAL VOLUME:

I _WELL VOLUMES

COMMENTS:

- 7 (0-7 0 C -7 0971 0,
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= . GROUNDWATER SAMPLE WITHDRAW REOD

PROJECT TITLE: SJA/r< 4
WELL NUMBER (LOCATION): /Lt.

DATE/T I K: 33Z 3
- WATER LEVEL: TOTAL WELL DEPTH: I. 25 WELL VOLUME: -- (For 2 " Wel , 0.165 gal/toot)

SAMP~LE PARAMETER: -4 ADDI~ ~iC- OlTIVYE: -e~ 4 C-

PROCEDURESEQUIPMENT: 7 // ,94 9 ) ci// -4 '/ ,-/

Time/Ball No. Cumulative Volumes ( ) Water Color Turbidity pH Conductivity (umhos)

,9o5 o -, ) L.5 13'c a

1* 2.'1 10 Alps4, ~6

TOTAL VOLUME:

_WELL VOLUMES

COMMENTS:

AyL4 ISspc2
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SmG0UNWATER SAMPLE WITHDRAW RE00ID

PROJECT TITLE: *S~
WELL NUMBER (LOCATION) L -1')

DATE/TME: 14.4 A~aril W

WATER LEVEL: 14LIu TOTAL. WELL DEPTH: 7Z 7 WELL VOLUIE:L ..Z (For 2 well, 0.165 gal/foot)

SAMPLE PARAMETER: POOI TI VE:

PROCEDURES/EQU IPMENT:

Time/Ball No. Cumulative Volumes ( ) Water Color Turbldlty pH Conductivity (u'hos)

_______41 _______4 ____ I c'__ .

__ _ _ C J_ _ _ _ _ _ __ ac @ I
_.19 Q is

TOTAL VOLUME: _

___•______" ____WELL VOLUMES

COMMENTS:

I"
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GROUNDWATER SAMPLE WITHDR~AW REO)II)

PROJECT TITLE: 6 7_ _ _ __ _ _ _ _ __ _ _ _ __ _ _ _ _ __ _ _ _ __ _ _ _ _

WELL NUMBE14 (LOCATION): rVi -~ LAiPL .k
DATE/T tI. "'7--. " " "

WATER LEVEL: 1'.0'5 TOTAL WELL OEPTH: Z5/2 WELL VOLUME: ._/ (For 2 Well, 0.165 gal/foot)

SAM.PLE PARAMETER: F-,-reAc~'- A-A,,., A ADDITIVE: a
PROCEDURES/EQUIPiMENT: 73ef (J.Y~A')A IA /-Cri~elL - AQ V

Time/Ball No. Cumulative Volumes Water Color Turbidity pH Conductivity (umhos)

_____.. 4;-.,_.._ AI .

_ _ _ _ _ _ _ _ _ _ _ _ _ _'(~ '
_____50__ _ __ _ JS ~ 7

TOTAL VOLUME: Q /1k[gz.

I ___ _ WELL VOLUMES

COMMENTS:
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GROW4OWATER SMPLE WI THDRAW RECORD~

PROJECT TITLE: ____

WELL NUMBER (LOCATION): (hs-j

DATE/TIK:: ___ ___041s_?

* WATER LEVEL: 1Lf TOTAL WELL DEPTH: j WELL VOLUME: 0. 5 (For 2 " W11l, 0. 165 gal/foot)

SAMPLE PARAMETER: AI0TI VE:

PROCEDURES/EQU IPMENT:

Time/Ball No. Cumulative Volumes ( ) Water Color Turbidity PH Conductivity (umhos)

A2 5,0 gne .,yi 1) --SOP LC60

TOTAL VOLUME:

! III / /IIi WELL VOLUMES

COMMENTS: - -L LVL~ jl
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GROUNOWATER SAMPLE WITHDRAW RECORD

PROJECT TITLE: _ _ _ _ __'"_

WELL NUMBER (LOCATION): /vA J LA A t b, 

DATE/T I. Q 4(er,/S7 , C.

WATER LEVEL: 40 TOTAL WELL OFPTH:'2.2.. WELL VOLUME: / (For 2 " Well, 0.165 gal/footl

SAMPLE PARAMETER: A.dlcIS -m ' -" ,OIT IVE: -

PROCEOURES/EQUIPhENT: _- 7 )P , "CAr, Aj P#"

Time/Ball No. Cumulative Volumes ( ) Water Color Turbidity pH Conductivity (unhos)

______ "4 4-zJ to4)(?/

010 5 .& R-9 5? 39

TOTAL VOLUME:

/3 WELL VOLUMES

COIENTS:
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aa

3GROUNDWATER SAMPLE WITHDRAW REOOF4

PROJECT TITLE: 4

WELL NUMBFR (LOCATION): ______-___

OATE/T14 I"..'7~~ .. )

WATER LEVEL: TOTAL WELL DEPTH: WELL VOLUME: 1 (For 2 we 1 I, 0.165 gel/foot)

SAMPLE PARAMETER: ADD,-/ ADO IT I VE:

PROCEDURES/EQUIPMENT: I

Time/Ball No. Cumulative Volumes ( I Water Color Turbidity _gH Conductivity (unhos)

___________ ____2.) cl 7

____ Let__ _____ 14__ (no ~I,

tO1 " e - .

i_____ O  
___"_3. ? 1___1_,_ _

TOTAL VOLUME:

oi- Z.. I WELL VOLUMES

COMMENTS: Oro -8-45 ,0&o g/

4, - , b;oo
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GROUNDWATER SAMPLE WITHIDRAW RECO4)R

WELL NUMOEn (LOCATION): Z-A/4/- L k D/, 4.

DATE/T ME: !b Io',/ -7 / -?00
WATER LEVEL: 0TOTAL WELL O-TM: /56,17 WELL VOLUM4E: L.(For 2 1,I 0. 165 gaI/ foot)

SAMPLE PARAMETER: _ A"ro ,4Ao4Is' AoODITIVE: (' __'6"

PROCEDUREs/EQU IPMENT: --- 4,6 6 2, '-

Tlme/Ball No. Cumulative Volumes ( ) Water Color Turbidity pH Conductivity (umhos)

I "~is -7.. "0 /5- -c.

TOTAL VOLUME: 1 6
WELL VOLUMES

COMMENTS:

/
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GROUNDWATER SAIMPLE WITHORAW RECORD J
PROJECT TITLE: ~ i 4
WELL NUMBER (LOCATION): A J - 9
DATE/TIMi E- ~ /'e

WATER LEVEL: 5-STOTAL WELL DEPTH:.1t, WELL VOLUME:/ .I (For 2 " wel , 0.165 gal/foot)

SAPLIE PARAMETER: Ar ~ Ac d.h- POCCTIVE: ?dc
PROCEOURES/EQU IPWNT: -"i'j 8 . - u1~i-

Time/Ball No. Cumulative Volumes ( ) Water Color Turbidity pH Conductivity (umhos)

______ __________ ____, .._5 Loo q°c.

_to _ ,.,- 4"so 0- t--c

_ ___ I5 'sSQs- t -
_____13 ___-_ ___ .4 "Iz-..LJZC"'r__

s',.----- b-AL V..470 P IS-'V_

TOTAL VOLUME:

4 WELL VOLUMES

COMIENTS:

G-81



GROUNODWATER SAMPLE WITHRAW RECORD

PROJECT TITLE: $)(Cf'
WELL NMSER (LOCATION): _______________________

DATE/T I: W. '0 4A 1 K p1 L

WATER LEVEL:L BL.TOTAL WELL DEPTH: ._ WELL VOLLH9a 1lw- (For 2 " Welt, 0.165 gal/foot)

SAMPLE PARAMETER: ADD___________ OITIVYE: _______________

PROCEDURES/EQIJIPMENT:

TIme/Bail No. Cumulative Volumes ( ) Water Color Turbidity pH Conductivity (unhos)

TOTAL VOLUME: Z CA.
g -L4 WELL VOLUMES

COMMENTS: AIAV* ~W4't ~ 4

~~ L:

0 (0c
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GROUNDWATER SAMPLE WITHDRAW RECORD

PROJECT TITLE: S AF-
WELL NUMB6ER (LOCATION): 12'flX;,Z ZZetvv

DATE/TIIME: -.- 4/;/ A 37 9.70:o

WATER, EoEL: L-.L TOTAL WELL DEPTH: Z?. WELL VOLUME:'1. (For 2" Well, 0.165 gal/foot)

SAMPLE PARAMETER: ADDlc4 A,'. AOITIVE: -

PROCEDI.RES/EQtUIPMENT: &W~,.,t~/ /49/.4X

Time/Sall No. Cumulative Volumes . W_ Water Color Turbidity pH Conductlvlty (umhos)t _ __ _ __ _ __'_ _ •__,_T ,5.,z-- g o®/.5 C._-.

* TOTAL VOLUME: !

S'7"-- WELL VOLLUMES

COMMENTS:

1/00. 701 7.0 - 7o-

G-83



GROUNOWATER SA*LE WITHDRAW RECORD

PROJECT TITLE: 45 f
WELL NUMBnE (LOCATION): f'V1S \

WATER LEVEL: TOTAL WELL DEPTH: jL,_0 ELL VOLUME: 1 (For 2" Well, 0. &5 gal/toot)

SAMPLE PARNETER: ,AD0DTI VE:

PROCEDURES/EQUIPMENT: A(,-

Time/Ball No. Cumulative Volumes C ) Water Color Turbidity pH Conductivity (umhos)

-4~~~ ~ ~ 0 4 ifC17
_):I 1 50 13 -7

TOTAL VOLUME: X ~ ~ 4 L,

i -' ....- _. WELL VOCUI4ES

COMMENTS: G I1

G-84
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I GROUNDWATER SAMPLE WITIHDRAW REQOF4

PROJECT TITLE: & A 13

WELL NUMBER (LOCATION): Mqk\jA -

II DATE/TI K.: 141 Aj -7 -'(.

WATER LEVEL: -Z.9 TOTAL WELL DEPTH: L.27 WELL VOLUME: 4 .LA For 2 " Well, 0.165 gal/foot)

SAPLE PARAMETER: ,d4 -, sc.d- lDDITIVE: _._

PROCEDURES/EQUIPMENT: "-"'94 4. A *7 L. .

Time/Ball No. Cumulative Volumes 4 _ Water Color TirbldLty 9H Conductivity (umhos)

_ _ -7_ ___ '5-

ILI

TOTAL VOLUME:

.I "ii . i WELL VOLUMES

COMMENTS:
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GROUNDWATER SAMPLE WITHDRAW RECORD

PROJECT TITLE: A, Fla

WELL NUMBER (LOCATION): OvWv n I

DATE/Till: P5, 0 ri A n-nIo'
WATER LEVEL: TOTAL WELL DEPTH: . WELL VOLUME:0.1 (For 2 W W11, 0.165 gal/foot)

SAMPLE PARAMETER: OITIVE: ,

PROCEDURES/EQU IPENT:

Time/Ball No. Cumulative Volumes C ) Water Color Turbldity 'p Conductlviry (whos)

______ ____ ~ 4 coo I

TOTAL VOLUME:

I WELL VOLU14ES

-COMMENTS:
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GROUNOWATER SAMPLE WITHDRAW RECOR)

PROJECT TITLE: S , -
WELL NUMBER (LOCATION): mw.,J -

DATE/TIM. i" A-" %7
.WATER LEVEL: q- TOTAL WELL DEPTH: 9.79 WELL VOLLE: Q9 (For 2" We,, 0.16 gal/foot)

SAMPLE PARAMETER: ,') AO.4OAIS A00iTI VE:

PROCEOI.RES/EQU IPMENT: 92d--T~ ~/J 41An .i .,-'EtSS7B~ ~

T ime/Ball No. Cumulative Volumes ( ) Water Color Turbidity pH Conductivity (unhos)

-___Lc __ -__. _°  IO. ,o_ I,,>_____~~~~01 (___ ___ 13,7__ oj) ~~

TOTAL VOLUME:

I WELL VOLUMES

COMMENTS:
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GROUNOWATER SAMPLE WITHDRAW RECORD

PROJECT TITLE: A A-r-Z

WELL NUMBR (LOCATION): _ vJ . 5--
DATE/TIW: /- sr./ 7

WATER LEVEL: TOTAL WELL DEPTH: WELL VOLUME: / (For 2 We 11, 0.165 gal/foot)

SAPLE PARAMTER: ADDITIVE:

PROCEDURES/EQU IPMENT:

Time/ all No. Cumulative Volumes ( ) Water Color Turbidity _pH Conductlvity(umhos)

to _._ t;r, @ i1 .

TOTAL VOLUME:

. WELL VOLUMES

COMMENTS:

G-88
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GROUNOWATER SAMPLE WITHAW RECORD

3 PROJECT TITLE: - -v?.

WELL NUMSER (LOCATION): /VWJ - L.

DATE/TIP.E: Z.

WATER LEVUL: 1 TOTAL WELL DEPTH: WELL VOLUP.!E: Z.-For 2" Wel1, 0.165 gal/foot)

*11 SAPLE PARAMETER43) P r A;otAA POOITIVES')

PROCEOIRES/EQUIPMENT: 3 *t ' 7 ~t 4)~*r .A e~~~S7& '

Tine/Sall No. Cumulative Volumes ) ater Color TurbidlI t pH Conductlv t (whos)

. ,of!J3 C ./, .5--4

____ _.__. _' (____"_ _ ___,5 4.

TOTAL VOLU..: "___ _.._

I Z I WELL VOLUMES

COMMENTS: b-".t q ryV"c>' 0'1"i t 0-17.79 077--7

G-99



GROUJNDWATER SAMPLE WITHDRAW RECORD

PROJECT TITLE: ____________________________________

WELL NUMBER (LOCATION): 3.,J (C

DATE/TIW.: Z9' /?A-/* 97 7h ko
WATER LEVEL: TOTAL WELL DEPTH: WELL VOLUME: (For 2 "Well, 0.165 gal/toot)

SAMPLE PARAMETER: -------- _ ___ #OITIVE: ,.__

PROCEDLRES/EQIJ IPIENT: .

TIme/Ball No. Cumulative volumes ( ) Water Color Turbidity pH Conductivity (umhos)

TOTAL VOLUME: i

f WELL VOLUMES

COMMENTS:

G-90



GROUNDWATER SAMPLE WITHDRAW REODRO

PROJECT TITLE: 5SA..F",
WELL NUMBER (LOCATION): >A) l|

DATE/Tl~ I7 K.:'

A WATER LEVEL: TOTAL WELL DEPTH: WELL VOLUME: (For 2 " Well, 0.165 gal/foot)

SAMPLE PARAMETER: ___ _ IT I VE: _

PROCEOURES/EQU I PMENT:

Tlie/Bell No. Cumulative Volumes C ) Water Color Turbidity p Conductlvty (umhos)

TOTAL VOLUME:

tl ! __WELL VOLUMES

COI4ENTS:

G-91 -I



CrOUNDWATER SAMPLE WITHDRAW RECORD

PROJECT TITLE: -A--

WELL NIJUM R (LOCATION): 5 i I!>

DATE/TIE: Z..4 i 7
WATER LEVIL: TOTAL WELL DEPTH: WELL VOLtME: (For 2 " Well, 0.165 gal/foot)

SAMPLE PARAMETER: A__D IT I VE:

PROCEOURES/EQU I PENT:

Time/Ball !to. Cumulative Volumes ) ater Color Turbidity .pH Conductivity (umhos)

7-1 C1

TOTAL VOLUME:

I WELL VOLUMES

COWENTS:

0-750

0-7q 2
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GROUNDWATER SAMPLE WITHDRAW RE(OIO

PROJECT TITLE: "

WELL NUMBER (LOCATION); vJ "-p

DATE/TIVE: "7."L I

WATER LEVLL: TOTAL WELL DEPTH: WELL VOLUME: (For 2 " Well, 0.165 gal/toot)

SAMPLE PARAMETER: DOITIVE: --

PROCEDURES/EQU IPMENT:

Time/Ball No. Cumulative Volumes ( ) Water Color Turbidity pH Conductivity (unhos)

TOTAL VOLUME:

I _ _WELL VOLUM.NES

COMMENTS:

75-G9

G-93 j



APPENDIX H

CORRESPONDENCE WITH REGULATORY AGENCIES



FILE COPY
RESEARCH TRIANGLE INSTITUTE

Center for Environmental Measurements November 3, 1986

State of North Carolina
Department of Natural Resources and Community Development
Northeastern Region
P.O. Box 1507
1424 Carolina Avenue
Washington, NC 27889

ATTN: Mr. Willie Hardison
Acting Ground-Water Supervisor

SUBJ: Well Construction Permit No. 95-0131-WM-0108
Seymour Johnson AFB, Goldsboro, NC
RTI Project No. 2676-16

Dear Mr. Hardison:

This transmittal summarizes my telephone conversations with the State this
morning regarding our findings of subsurface conditions in the flood plain of
Stoney Creek at Seymour Johnson AFB and related monitoring well design consider-
ations. The subsurface conditions encountered to date within pilot holes in the
flood plain can be summarized generally as follows:

Approximate Depth Below
Land Surface General Description of Conditions

0 to 10 feet Medium to coarse, slightly silty

tan to brown sands

1 to 2 feet Water table

10 feet Several inches of subrounded fine
to coarse gravel

10 to 24 feet Fine to very fine, black to dark
gray sands with silty clay lanina-
tions (Assumed top of Black Creek
Formation)

24 to 34 feet Laminated dark gray to black silty
clays and sands

34 to 74 feet Dense, dark gray silty clay

(Note: Deep pilot hole terminated at 74.5 feet, still within dense dark
gray silty clay unit, and grouted back to land surface.)

H-i
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Willie Hardison
.November 3, 1986
page 2

It is our opinion, based only upon observations of the lithologic samples
collected thus far, that the surficial aquifer in the flood plain of Stoney
Creek may be composed of two transmissive zones (one from ground surface to
approximately 10 feet and the second below 10 feet to approximately 24 feet).
Of these two zones, we are currently assuming that the lower zone is less trans-
missive of potential contaminants because of its stratification with silty
clays. Although this condition may change in other locations of the flood
plain, we believe, at this time, that the best procedures to follow for well
installation would be as follows:

1. to install one set of nested wells inan area immediately downgradient
of one of the landfills that borders Stoney Creek (Landfill No. 4).
One of the nested wells would be set only in the upper sand zone (from
approximately 1 to 10 feet). The second adjacent well would only be
open to the lower zone (from approximately 12 to 24 feet) and the
upper sand zone would be sealed off in this second well.

2. to install remaining downgradient wells in upper sand zone only;
recognizing that in a later stage of investigation (depending on the
results of this study) it may be desirable to consider installing
additional wells in the lower sand zone.

3. to install the wells in the upper sand zone so that the screen will be
above the present shallow water table (as detailed in the attached
diagram).

4. to forego the installation of any monitoring wells within the flood
plain with long (20 foot) well screens to avoid the possible effects
of dilution on water quality results.

5. to forego the installation of any deep wells beneath the dense silty
clay stratum at this time. On the basis of the thickness and lith-
ology of this clay stratum, it is presently felt that such a deep
monitoring well would be unnecessary as most of the measurable effects
of the landfill will be observed in the surficial aquifer. It is
anticipated that any productive water bearing sands that exist beneath
this clay stratum principally receive recharge from remote areas
relative to the sites under investigation.

H-2
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Willie lardison
November 3, 1986-
page 3

a
It is my understanding from talking with Mr. Laymen that a variance for our

monitoring well permit is not required in this instance, and that this trans-
mittal is primarily provided to document %,hat I described to you by telephone
today. As you are aware, we are actively involved in the drilling operation at
Seymour Johnson AFB at this time. Should you have any questions or comments
about this transmittal, we would be happy to resolve any issues by telephone in
order to avoid delays in the field program.

Thank you for your consideration in this matter.

Sincerely,

W. Joseph Alexander
Project Leader

/bsb

Enclosure

cc: Cpt. McCarty3, Cpt. Warren- t", ' )r.Cb . , " /

/44
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FILE COPY
RESEARCH TRIANGLE INSTITUTE

Center for Environmental Measurements October 20, 1986

TO WHOM IT MAY CONCERN:

SUBJ: RTI Project No. 432U-2676-16
USAF Contract No. F33615-83-D-4010

Mr. Scott A. Guthrle is employed by the Research Triangle Institute
and is currently working on an environmental study related to ground-
water at Seymour Johnson Air Force Base in Goldsboro, NC. As such, he
is collecting-data about wells and water use in the area surrounding
Seymour Johnson Air Force Base in order to help us understand more
about the ground-water flow system in this area. Data obtained under
this request will onlybe used for this specific evaluation purpose.

As Mr. Guthrie's.Supervisor, and as Project Leader for this study
for the U.S. Air Force, I would be happy to answer any questions you
may have regarding this project and our specific requests for data.
Thank you for your cooperation.

Sincerely,

W. Joseph Alexander
Project Leader
Manager, Hydrogeology Dept.
(919) 541-7025

/bsb

cc: Capt. Steve Warren
Seymour Johnson Air Force Base
(919) 736-5556

H-5

- Post Office Box 12194 Research Triangle Park, North Carolina 27709 Telephone: 919 541-6000



FILE COPY

State of North Carolina
Department of Natural Resources and Community Development

Northeastern Region
1424 Carolina Avenue, Washington, North Carolina 27889

)ames G. Martin, Governor Lorraine G. Shinn
S. Thomas Rhodes, Secretary DIVISION OF ENVIRONMENTAL MANAGEMENT Regional Manager

September 18, 1986

Captain Steve Warren
U.S.A.F. Hospital/SGPB
Seymour Johnson Air Force Base
Goldsboro, North Carolina 27531-5300

SUBJECT: Well Construction Pe- iit No.

95-0131-WM-0108

Dear Captain Warren:

In accordance with your application received September
15, 1986, we are forwarding herewith Well Construction
Permit No. 95-0131-WM-0108 dated September 18, 1986, issued
to Seymour Johnson Air Force Base, for the construction of
15 monitoring wells located at Seymour Johnson Air Force
Base, in Wayne County.

This Permit will be effective from the date of its issuance
until March 18,1987, and shall be subject to the conditions and
limitations as specified therein.

If any parts, requirements, or limitations contained in this
Permit are unacceptable to you, you have the right to an adjudi-
catory hearing before a hearing officer upon written demand to
the Director within 30 days following receipt of this Permit,
identifying the specific issues to be contended. Unless such
demand is made, this Permit shall be final and binding.

Sincerely

J' Muligan
R gional Supervisor

RECEIVED
Enclosure

cc: W. J. Alexander V/ SEP 23 1286
Bob Cheek
Files

P0 P-x 1507. Washinou,, -0 ( 278491507 F o IIYOROGEOLOGY DEPARTMENT

An Equal Opp'orunity Atnrmat,viv . cron ,,pljv,-t



a

NORTH CAROLINA
ENVIRONMENTAL MANAGEMENT COMMISSION

DEPARTMENT OF NATURAL RESOURCES AND COMMUNITY DEVELOPMENT

PERMIT FOR THE CONSTRUCTION OF A WELL OR WELL SYSTEM

In accordance with the provisions of Article 7, Chapter 87,

North Carolina Statutes, and other applicable Laws, Rules and

Regulations,

PERMISSION IS HEREBY GRANTED TO

SEYMOUR JOHNSON AIR FORCE BASE

FOR THE CONSTRUCTION OF A MONITOR WELL/WELL SYSTEM located at

Seymour Johnson Air Force Base, Goldsboro, North Carolina, in

Wayne County, in accordance with the application dated September

12, 1986, and in conformity with specifications and supporting

data, all of which are filed with the Department of Natural

Resources and Community Development and are considered a part of

this Permit.

This Permit is for well construction only, and does not

waive any provision or requirement of any other applicable law or

regulation.

* Construction of a well under this Permit shall be in com-

pliance with the North Carolina Well Construction Regulations and

Standards, and any other State and local laws and regulations

pertaining to well construction.

This Permit will be effective from the date of its issuance

until March 18, 1987, or as this date shall be amended and shall

be subject to other specified conditions, limitations, or

exceptions as follows:

1. The borehole shall not be drilled below the
bottom of the unconfined aquifer unless a well
is to be completed at a greater depth. If
monitoring of both the confined and unconfined
aquifers is desired, two separate wells shall

Ibe constructed.

H-7



Permit No. 95-0131-WM-0108
Page 2

2. The construction materials shall be compatible
with the type of waste being monitored. Thermo-
plastic casing with threaded couplings where the
threads form an integral part of the casing
shall meet or exceed all the specifications
for water well casing as classified by the American
Society for Testing and Material (ASTM).

3. Well standards require that wells be grouted only
from land surface to a depth of twenty feet, except
when zones or strata containing mineralized or
polluted water are encountered. Monitor wells shall
be grouted from land surface to a point near the
top of the interval being monitored in order to
insure that the sample is representative of the zone
being monitored.

When it is desirable to monitor zones occurring at
depths of less than 20 feet, the well shall be
grouted from land surface to within two feet of the
top of the screen in screened wells and to the
bottom of the casing in open-end wells. The top of
the screen shall not be above the mean high seasonal
water level.

4. The casing shall be installed with centering guides
to provide for proper "gravel" envelope.

5. The "gravel pack" shall be placed around the screened
wells and extended approximately one feet above the well
screen.

6. In "gravel" packed wells, a one-foot clay seal shall be
placed on top of the "gravel" envelope.

7. The well shall be grouted from land surface to the ..top
of the clay seal.

8. All identification and completion requirements of the
well standards shall apply. The entrance to the well
shall be secured with a lock.

9. The well shall be permanently labeled with a warning
that it is for monitoring only and not to be used for
water supply purposes. The location of the warning
and size of the lettering shall be eye catching.

H-8



Permit No. 95-0131-WM-0108
S Page 3

10. All data including well construction reports (GW-1),
water levels, water analysis, and other types of logs
for each constructed well shall be submitted to the
Department.

11. When a monitor well is no longer useful for its
intended purpose or its use is discontinued, it
shall be properly abandoned and an abandonment
report filed.

12. The Washington Regional Office shall be notified 24
hours prior to construction of the monitor well.

13. The well owner shall notify the Washington Regional
Office upon completion of the monitor well.

14. Prior to the construction of the monitor well, the
well location shall be approved by the Department.

Permit issued this the 18th day of September, 1986.

NORTH CAROLINA ENVIRONMENTAL MANAGEMENT COMMISSION

ji Mul igan, Regi al Supervisor
DW$sion of Enviro ental Management
B~uthority of the
Environmental Management Commission

PERMIT NO. 95-0131-WM-0108

Aquifer System: Surficial

H-9



FILE COPY
RESEARCH TRIANGLE INSTITUTE 

Center for Environmental Measurements September 12, 1986

Washington Regional Office
North Carolina Department of Natural Resources
and Community Development
P.O. Box 1129
Washington, NC 27889

ATTN: Mr. Jim Mulligan
Regional Manager

SUBJ: Request for Monitoring Well Construction Permits

RTI Project No. 432U-2676-16

Dear Mr. Mulligan:

As you may recall from our March 26, 1986 meeting at Seymour Johnson Air
Force Base, the Research Triangle Institute (RTI) is serving as the contractor
for the Air Force in conducting the Phase II, Stage 2 investigation on the base.
The purpose of this investigation was described in detail by the Air Force, and
the sites for investigation were visited during our meeting. As a part of this
investigation, RTI will oversee the installation of 14 shallow (< 30 feet)
monitoring wells within the surficial aquifer and one deep (< 100 feet)
monitoring well in the uppermost productive zone of the Black Creek aquifer
system. The actual location and depth of the wells will have to be determined
on the basis of conditions encountered in the field.

The basic well construction requirements specified by the Air Force are
indicated in Figure 1. In addition, RTI will comply with well construction
standards indicated in .0108, (c) of the N.C. Administrative Code, Title 15,
Subchapter 2C, Well Construction Standards, September 1, 1984.

RTI requests the issuance of monitoring well construction permits for this
project, and needs to begin construction of the wells near the end of this month
in order to meet our project schedule. Upon completion of the monitoring wells,
RTI will provide the Air Force with well construction reports and related infor-
mation required by the Environmental Management Commission.

Thank you for your consideration. I would be happy to answer any questions
you might have regarding the proposed wells.

Sincerely,

W. Joseph Alexander
Project Leader/bsb

cc: Capt. Brian McCarty
USAF, OEHL
Brooks Air Force Base, TX

H-I0
Pbst Office Box 12194 Research Triangle Park, North Carolina 27709 Telephone: 919 541-6000
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NORTH CAROLINA ADMINISTRATIVE CODE

TITLE 15

DEPARTMENT OF NATURAL RESOURCES AND COMMUNITY DEVELOPMENT

ENVIRONMENTAL MANAGEMENT

SUBCHAPTER 2C .0100

WELL CONSTRUCTION STANDARDS

CRITERIA AND STANDARDS APPLICABLE TO WATER
SUPPLY AND CERTAIN OTHER TYPE WELLS

RI

EFFECTIVE MARCH 1, 1985
AS APPROVED BY THE ATTORNEY GENERAL
FNVIRONMENTAL MANAGEMENT COMMISSION

RALEIGH, NORTH CAROLINA

H-12I



NR&CD - ENVIRONMENTAL MANAGEMENT T15: 02C .0100

History Note: Statutory Authority G.S. 87-87; 87-88; 20.20
ELf. February 1, 1976; 20.;
Amended Eff. September 1, 1984; April 20, 1978. 20.

.0114 DATA AND RECORDS REQUIRED 20. 2,
(a) Well Cuttings 20. I

11) Samples of formation cuttings shall be collected and 20.2,
furnished to the department from all wells when sucn 20.28
samples are requested by the department.

J2) Samples or representatives cuttings shall be obtained 20.;
for depth intervals of 10 feet or less beginning at the 20.30
land surface. Representative cuttings shall also be 20.3'
collected at depths of each significant change in
formation.

13) Samples of cuttings shall be placed in containers 20.33
furnished by the department and such containers shall 20.3
be filled, sealed and properly labeled with indelible- 20.3
type markers, showing the well owner, well number if
applicable, and depth interval the sample represents. 20.31

(4) Each set of samples shall be placed in a suitable 20.3
container(s) shoving the location, ovner, well number 20.37
if applicable, driller, depth interval, and date.

15) Samples shall be retained by the driller until delivery 20.4-
instructions are received from the department or for a 20.4---
period of at least 60 days after the well record form 20.43
(GW-1), indicating said samples are available, has been
received by the department. 20.4

16) The furnishing of samples to any person or agency other 20.46
than the department shall not constitute compliance 20.47
with the department's request and shall not relieve the -
driller of his obligation to the department. 20.4-

(b) Reports 20.50
11) Any person completing or abandoning any well shall 20.5-

submit a record of the construction or abandonment on 20.5
forms provided by the department. The record shall
include certification that construction or abandonment 20.5L-
was completed as required by these Regulations, the 20.5'
owner's name and address, well location, diameter, 20.5u
depth, yield, and any other information the department
may reasonably require.

12) The certified record of completion or abandonment shall 21.1 -
be submitted to the department within a period of
thirty days after completion or abandonment.

History Note: Statutory Authority G.S. 87-87; 87-88; 21.4
Eff. February 1, 1976; 21.5
Amended Eff. September 1, 1984; April 20, 1978. 21.6--

NORTH CAROLINA ADMINISTRATIVE CODE 02/08/85 2C-25
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NR&CD - ENVIRONMENTAL MANAGEMENT T15: 02C .0100

S=
.0112 WELL MAINTENANCE: REPAIR: GROUNDWATER RESOURCES 18.52

_a) Every well shall be maintained in a condition whereby it 18.54
will conserve and protect the ground water resources, and whereby 18.55
it will not be a source or channel of contamination or pollution 18.56
to the water supply or any aquifer. 18.57

_ Jb) All materials used in the maintenance, replacement, or 19.2
repair of any well shall meet the requirements for new 19.3
installation.

Ic) Broken, punctured or otherwise defective or unserviceable 19.5
casing, screens, fixtures, seals, or any part of the well head 19.6
shall be repaired or replaced, or the well shall be properly 19.7
abandoned.

_d) National Science Foundation (NSF) approved PVC pipe rated 19. 10
at 160 PSI may be used for liner casing. Ihe annular space 19.11
around the liner casing shall be at least five-eighths inches and 19.12
shall be completely filled with neat-cement grout.

History Note: Statutory Authority G.S. 87-87; 87-88; 19.16
Eft. February 1, 1976; 19.17
Amended Eff. September 1, 1984. 19.18

.0113 ABANDONMENT OF WELLS 19.20
_a) Any well which nas been abandoned, either temporarily gr 19.23

permanently, shall be abandoned in accordance with one of the
following procedures:

(1) Procedures for temporary abandonment of wells: 19.25
_A) Upon temporary removal from service or prior to 19.27

being put into service, the well shall be sealed 19.28
with a water-tight cap or seal compatible with

* casing and installed so that it cannot be removed 19.29
easily by hand.

_B) The well shall be maintained whereby it is not a 19.30
source or channel or contamination during 19.31
temporary abandonment.

(C) Every temporarily abandoned well shall be 19.32
protected with a casing. 19.33

(2) Procedures for permanent abandonment of wells: 19.35
_A) All casing and screen materials may be removed 19.37

prior to initiation of abandonment procedures if 19.38
such removal will not cause or contribute to
contamination of the groundwaters. Any casing not 19.39
grouted in accordance with Rule .0107 Paragraph
(d) of this Section shall be removed or properly
grouted. 19.40

_B) The entire depth of the well shall be sounded 19.41
before it is sealed to ensure freedom from 19.42

NORTH CAROLINA ADMINISTRATIVE CODE 02/08/85 2C-23
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VR&CD - ENVIRON.IENTAL AANAGE4ENT TI5: 02C .0100

obstructions that may interfere with sealing 19.43--
operations.

JC) The well shall be thoroughly disinfected prior to 10.45
sealing.

JD) In the case of gravel-packed wells in which the 19.46
casing and screens have not been removed, neat- 19.47
cement shall be injected into the well completely
filling it from the bottom of the casing to the 19.48
top.

JE) "Bored" wells shall be completely filled with 19.49
cement grout, dry clay or material excavated 19.50
during drilling of the well and then compacted in
place.

iF) Wells constructed in unconsolidated formations 19.51
other than "bored" wells shall be completely 19.52
dilled with cement grout by introducing it through
a pipe extending to the bottom of the well which 19.53
can be raised as the well is filled.

JG) Wells constructed in consolidated rock formations 19.54
or that penetrate zones of consolidated rock may 19.55
be filled with cement, sand, gravel or drill
cuttings opposite the zones of consolidated rock. 19.56
The top of the sand, gravel or cutting fill shall
be at least five feet below the top of the
consolidated rock. The remainder of the well 19._./_
shall be filled with cement grout only.

iH) Test wells less than 20 feet in depth which do not 20.2
penetrate the water table shall be abandoned in
such manner as to prevent the well from being a
channel allowing the vertical movement of water or 20.3
a source of contamination to the groundwater
supply. Test wells or borings that penetrate the 20.4
water table shall be abandoned by completely
filling with cement grout.

Jb) Any well which acts as a source or channel of 20.6
contamination shall be repaired or permanently abandoned within 20.7
30 days or receipt of notice from the department.

Ic) The drilling contractor shall permanently abandon any well 20.8
in which the casing has not been installed or from which the 20.9
casing aas been removed, prior to removing his equipment from the
site. 20.10.
1d) The owner shall be responsible for permanent abandonment 20.12

of a well except:
(1) As otherwise specified in these Regulations; or 20.14
_12) If well abandonment is required because the driller 20.17

improperly locates, constructs, or completes the well.

N3RTH CAROLINA ADMINISTRATIVE CODE 02/08/85 2C-24
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OCHAIN-OF-CUSTODY RECORDS

a

I-I



IIm I 11111 I] nI . , ,II I. i,-.. ... .

S

S

a

SECTION I-I

OCTOBER/NOVEMBER SAMPLING

t

I-2



0 A.

*l a6

tI

q IL
- .

o0 6.l o00

=~ C:, C) ) = C

U 3--1-3

6.Oman



- - low

off"

lat.-

.......... *.

M.N.MU

MI

a . .f

o *a 0 1 A
SO .4*..r.ame

- Sj--

C- ** - ~ U%.3:. Q
U~S e-~

a.8- a14 - - - -- - C

o sew%

=% S U

- *0*S1-4



-I - - - - - - - - - - - - - -

S

-a
m a

a
U

*4fe* *g..... p p

p.~t a. *0* * S

p.,.
P0*0 **...le *jt~.~,Oa4e*#

- ... *'4*'t/1401*g

-'S.

* **5*0' ~* ** a U
SaS. ~*...p S

a o b'.) ? ~ .3 ~) '~

* S

* 1 ~. ,. ~ & '

* 'r 4.4 *~ '5..
- *;~ c~ ~.3 - a ;~1 ~. 1. 1
- ~
* ~ *
* S U- *0
* * - - ~ .~.a *.~a -~.I* .Jd ~d' ~

*0 - %.Aj ~
a U U b ~ So a~u * b.~ *~. ~
- a.. *a~*4~ ~ *y -u A,,
a - - - " ~i -u:: ~ 3
3 ~ -- **'*, S
I~ * 2*-~~-,- 5

- - r ~c- ~-

~U ~ *t* .~. -a
o 500 '3 5' -- -- ~..-

~

U I- lli~ _ - -.

-L .~ ~ a

I .Z~ * * ' I p 5. 5,

- -. -~ Z z z s. ~
5.,i -.

,ror __
S. - - - - - - -

* '-4-
* 0

- a ~ V P* S ~1 --- *-~~~

S &. ~* ~ .- !. 40: bZeZ ..

..M
* ~'

ac~ - - - - - - -

t r ~ SU ~ I4~ I~A5.J~~

I"



aare

010

- U1

3 
go

m m D

I -



-..-. c

I .........
.. .. i

*1.. .. - I, ,

7- 7-

DoI .0 .1

UP~5 P. s - % I m ttc

* 0 All-

tj *t

a-a .* j ~ 1~ t~~*' of
.5 --- .tb

42*6* r" A ,

3L tt\ 0

U 9---

* . U ~*..f -

- e~ a . - - - - - - D

1~ ~-- - u



SECTION 1-2

JANUARY SAMPLING

1. 1-8



MA0

IULU

UU

10

1-



4

-- .1

-A -
* I:Aas -6963 a'"'"

.. . . >a.J _
* J

o,-oar

o *wo

- 6j*

I& A,
c _0

z -z -

:\N~LJ1O



till f ..... LLL

I-La

U 0 v-

0
u it

167

L I 1-



[ 1 I i -. r .:

K - 73.

, . .

C *mO*

ir

- . ° ° .5
-&I- ' .- -* i- S --

ta I.3

411 -I111

K~~4 -.'. 5 *

-i I -+i I -AiI..

I 'l~l l~ lllJI

l

Ca

ll .

-I i I



777* 777 i * 6

I,... a

.... MaA..',,

fit.

06

I0 It

if'-

- u *.\

_- Z *

- LL-



- - . -ULIA

0 no

r4 V

aLjd 0) 1 UU
43 %Z

v F-5

m CI * So gwUCD



----- - - - - - - - - -

-- CAUA

*I'g.i ...... .
9toe. .6/1O1. 'W

0 0

0* .
p.F

- a>



'0. - I, UA

w - - - - - - -

N0

0

LL 4- -3- U
J.I

cq en

CDU

ge....3...a,1-16I



I

a% A

A- - - - - - -

oL

-~ * L

-1-1



/"eta a

CAUX

IRS

0

10,

-k 4

S- U" U A a

-1 1



13 It I

Ua U

4c 0

I~r 9. .
A

In. .I

x5



*get

,-Maki
It 

J**-. 6O*t*

UAIL

A o

* 4L

* UA

-1 2



a d" -

IV.

a - I

- . F

* 4'-
- U

GO s z :K

- 2>5

- - ' -AL

~ a -%

-< 4. b

'-p -

S - 1-21--



---$ -* dil - - - -

s~cis

0 it

0 0 u

zU
0 gota: w

ly .01

tack-

*I*~*-.) ~Setjct I

00 m

-1-2



U,~~1 - - - - -

0_ L :

U*X :2

IND

zS

Ot v,

0-0

an a~ I..CD.

-. I..1-23



- - - - - - - - - -

COC

*n m

*1-2



.. . I

CID!

L

Hen. *.,s,..

0 o o i
. o.g

al oe.%/

earn

~ LL)

.. t

M g

-a . _,_

' , :....

vv-t= - - - - - - - - ...

tic '

I: I U *

m) M~ 'C7) m C',4 C) cV)

I D



v 
0

U2191

34 x

..... .. ~ -

-11,99f.

;rA1 E.

TA %Aj'. q S. 4 -a 'a



---- -

Deal-

a aa

16*~aa, *

10 0

U - A

a ~ 10

ol. Lra a w .
- 6O* -M

oZ oD CD

* ~J-21



a * ~ ----SAM

-ULM

* I,,. ~ ...~..t...

- j.

* CU

6 A it C

ta. - - -

oj ii, 'X

1-2



-or g-

-&I

-a- -. L.,- -

*A J .

P4 r, .4 ' i

.5a I Oi _ £
* -S.4

16 A

.3t

\. ZN - -- - _o

-d4 -c4 C d r -c

-1-2



-maa -- I-

A j
-17 t

Ib 4e
t3I

9 , z . *.

S~*.*.~W4*4 ~ g~%4%

9; .6

16 x A
0~ 0 9

0

.W m -Y. CV

CM C=)cm
p. as1,3



. 2 ---- I JILL",-... . .

a U .--..-. a

.. .. • :.. .

,,

atc

C

I., 'I0
. .... .. ,..... , a, ,,,0,. . S

.90

zU

2 I I-_o __ , "

4

0%r --

v oL~o '

U I

o Yto

_ * . - - ..., - a.

I0I -I

V U

' L

-L

S31

U'*"' -

-sl. ii llilIlII l l ilII l " 11 a.



-- a I -..

4~ 4. '-

x A

c 0

*a coC0 C. D

0n -gt -:3 5 q

C. a D

1-3
x 41



t.,C,2

116I.
U.ft UO-*I £OSIO*~

Sr j

w u

w- ac L .31 ~K
we4 o



-RAW

-- CA

!91 '. .01 I&

no .- w

- U3



00

16 a

00 a

* 
.

At CY3
ina.. m

I... 
.

*~~ aM
U - U14 a 

Cn

=1 CDzI 

L 
j



Ul

.. .. .....

0 9e

* a 0

o s-S %
LAI 5

- -V3

U g-CD.

w. a~ a _ -



I A

LA

ULA

ZIr

I: I

C,.7

- * -

-I *d -*::r -~ a -'..On

I. *.~& DU1-37



V

CL

..........

14UI"

LeL

*~ NJ

to CD 2

A# Gov M C
a. U a.

U 1-38

- lgV



... ... 6. .

........

b."at,*

o20 y I

........

to,*.

c-

4-p

b6S

C~ K~ A

0~ 0 U



so 0

11 0

ri lec0: Iw

5I -- I



SECTION 1-3
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APPENDIX J

ANALYTICAL DATA AND PROCEDURES UTILIZED IN WATER
S AND SOIL SAMPLE ANALYSES
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APPENDIX J - LABORATORY QA/QC DATA

J-1 INTRODUCTION

The detailed results of the field sampling quality assurance (QA)

procedures and quality control (QC) data are provided in Section 4.8 of the

report. This Appendix summarizes the laboratory QA/QC data for valid

analytical results. Two separate laboratories performed the analyses required

for this project. The inorganic analyses were performed by RTI's

Environmental Chemistry Department. The organic analyses were performed under

subcontract to RTI by Industrial and Environmental Analysts, Inc. (IEA) in

Research Triangle Park, NC. The QA/QC programs for both laboratories are

described herein along with detailed QA/QC data for each method of analysis.

The laboratory QC data specifically included second-column confirmation,

laboratory duplicates, laboratory spikes, and laboratory surrogates. Analysis

of the laboratory QC data, as well as the field QC data previously described

in Section 4.8, allows the precision of the entire measurement system,

including sampling error, to be estimated by comparing the results of

duplicate analyses. Where duplicate values are available, the relative

percent difference (RPD) of the values was determined as follows:

RPD = x1 - x2/((xI + x2)/2) * 100%

where x1 and x2 are paired duplicate values. In addition analyses of QA

reference materials, surrogates and spiked sample allow an estimate of overall

accuracy. The following subsections discuss the results of the laboratory

QA/QC data along with other pertinent laboratory information within the

general categories of inorganic and organic analyses.

J-2 LABORATORY QA/QC DATA FOR INORGANIC ANALYSES

The inorganic analyses were performed within the Center for Environmental

Measurements (CEM) of RTI. The CEM is certified by the American Industrial

Hygiene Association for trace metal analysis and has performed numerous

quality assurance activities for the EPA, including systems and performance

audits, evaluation of sampling and analysis methods, and development of

IAd-1



quality assurance materials. A quality assurance manual has been developed

for the Center and is followed. QA/QC activities in the area of inorganic

analysis include the following:

0 Instrument maintenance

0 Preparation of ultra-clean glassware and other apparatus

* Use of fresh and appropriately pure reagents

• Use of appropriate sample preparation procedures; e.g., appropriate
acid digestion procedure for a particular metal or group of metals

• Regular instrument calibration and check of calibration linearity

0 Recalibration and preparation of fresh standard solutions as necessary

* Analysis of blanks, duplicates, and spikes

* Analysis of quality assurance samples acquired from the NBS and EPA

J-2.1 Trace Metal Analysis

Trace metal analysis was performed using atomic absorption

spectrophotometry, inductively coupled argon plasma emission spectrometry, and

cold vapor atomic absorption spectrophotometry (for mercury). The first

concern was to use the appropriate digestion techniques. Digestion techniques

used are those recommended by EPA for soil and water samples.

Multipoint calibrations of the instruments were performed at the

beginning of each analytical session. A single point calibration check was

made after every ten samples and a full multipoint recalibration was performed

if the calibration varied by more than ten percent. Duplicates and spikes

were run on approximately ten percent of the samples.

J-2.1.1 Priority Pollutants in Soil--Laboratory duplicates for priority

pollutants in soil are presented in Table J-IA. Except for copper and arsenic

in SD-13, agreement is within about 20 percent. The results of QA reference

samples are presented in Table J-lB. As noted, the found and expected results

agree well at these low levels. Only beryllium and chromium appear

significantly low in MESS-i. The results of analysis of spiked soil samples

are shown in Table J-1C. As noted, all percent recoveries are very good

except for antimony.
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J-2.1.2 Total Metal Screen for Soil--Laboratory duplicates for the total

metal screen of soils are presented in Table J-2A. As noted, the RPD is in

the range of 5-10 percent for the majority of the metals. The majority of

those showing an RPD greater than ten percent are near their detection limits.

The results of the metal screen analyses of QA reference materials are

*presented in Table J-2B. The RPD's tend to be higher for this type of

analysis, though they are generally below 50 percent for the environmentally

significant metals. The results of samples spiked for total metal screen of

soils are presented in Table J-2C. Percent recoveries here are excellent for

three of the four samples. The vast majority of those in this third sample

still show recoveries greater than 80 percent.

J-2.1.3 Priority Pollutants In Water--Duplicate sample analysis results for

the priority pollutants in water are shown in Table J-3A. Limited results

show reasonable reproducibility. Results of the analysis of QA check samples

are presented in Table J-3B. The results are noted to be very good with the

exception of the lead in the third sample. Finally, results for spiked

priority pollutants in the water samples are presented in Table J-3C. Percent

recoveries are noted to be excellent.

1 J.2.2 Trace Ion Analysis

Trace ion analysis was performed using ion chromatography. QA/QC

activities included regular calibration, analysis of blanks, duplicates, and

QA reference materials.

The calibration sequence is the same as that followed in the trace metal

analysis. A blank was prepared and analyzed with each set of samples. About

ten percent of the samples were done in duplicate. QA reference water samples

from the EPA were analyzed with each batch of samples.

J-3 LABORATORY QA/QC DATA FOR ORGANIC ANALYSES

Analysis for organic materials was performed by IEA. This laboratory has

been accepted into the EPA's Contract Laboratory Program (CLP), which has

extremely stringent QC/QA requirements. The laboratory also has EPA and NC

Drinking Water Laboratory Certification and is performing satisfactorily in

the NIOSH Proficiency Testing Program.
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IEA follows all good laboratory practices for environmental sample

analysis. Included are the following:

* Laboratory cleanliness and order

* Thorough cleaning of apparatus including glassware

* Use of fresh reagents

• Use of appropriately pure solvents

* Checking quality of internal standard and surrogate solutions and
preparing fresh

• Sample custody

* Appropriate sample storage

* Following accepted extraction procedures

* Frequent calibration and recalibration, as needed

* Application of blanks, duplicates, and surrogates (or spikes)

QC/QA as applied to the various analyses performed in described in the
following subsections.

J-3.1 Base/Neutral and Acid Extractables

The base neutral and acid extractable compounds were determined by gas

chromatography/mass spectrometry. The instrumental conditions used were as

follows:

Capillary column - SPB-5, 30m x 0.32 - I.D.

450C initial temperature
10OC/min to 3000C
3000C for 25 minutes

Mass spectrometer -

Injector temperature - 2759C
Interface temperature - 3000C

The principal QC/QA applied to the base/neutral and acid extractables

(BNA's) included running frequent calibrations of BNA standards vs. internal

standards, surrogate standards vs. internal standards and blanks. Typical

sequences for analysis are given for two sets of samples in Table J-4.
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TABLE J-4. SUMMARY OF ANALYSIS SEQUENCES

-m Analysis Sequence for Samples 0713, 0714,

0719, 0720, 0723, 0724, and 0732

BNA surrogate standards vs internals standards

BNA standards vs internal standards

BNA blank vs internal standards

BNA's in samples 0720, 0714, 0713, and 0723 vs internal standards
and surrogate standards

BNA surrogate standards vs internal standards

BNA standards vs internal standards

BNA's in samples 0724, 0732, and 0719 vs internal standards and
surrogate standards

Analysis Sequence for Samples 0668, 0669, 0700
0701, 0706, 0707, 0727, 0727, 0733, 0735, and 0771

BNA surrogate standards vs internal standards

BNA standards vs internil standards

BNA's in samples 0700, 0701, 0706 vs internal standards and
surrogate standards

BNA standards vs internal standards

BNA surrogate standards vs internal standards

BNA's in samples 0707, 0735, 0771, 0669, and 0668 vs internal
standards and surrogate standards

BNA standards vs internal standards

BNA's in samples 0733, 0727, and 0728 vs internal standards and
surrogate standards

Note: Refer to rable J-lO for a summary of analysis data for
laboratory QA/QC data reported in Appendix J.
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Blanks were monitored for the presence of significant levels of the

compounds of interest. If and when these levels were found, the sources of

these contaminants were identified and eliminated. Spiking aliquots of the

field samples with the compounds of interest was not performed. However, the

use of surrogates, which serves the same purpose as spiking, was performed.

Surrogates are chemicals which behave in a manner very similar to the

chemicals of interest. For example, the extraction efficiency of a surrogate

for a compound would have a value very similar to the extraction efficiency of -

the compound itself. Usually surrogates are unexpected compounds or

deuterated compounds which can be easily identified by mass spectrometry.

These compounds are spiked into the samples before extraction. The surrogates

used in this study and which are in compliance with CLP are as follows:

Surrogate III- ds-nitrobenzene

Surrogate IV - 2-fluorobiphenyl

Surrogate VI - terphenyl.

Surrogate II - phenol-d 5

Surrogate I - 2-fluorophenol

Surrogate V - 2,4,6-tribromophenol

The CLP has established acceptable ranges or recovery for these

surrogates. Recoveries of surrogates have been calculated and are presented

in Table J-5. Though not a requirement of this study, most surrogate

recoveries were within the CLP ranges of acceptability. The terphenyl and

2-fluorophenol most often yielded high results, though they are usually less

than 50 percent above the CLP upper limit. Though not required, a second

column verification was performed for a BNA sample, as shown in Table J-6. As

noted, excellent repeatability was achieved for the 1,4-dichlorobenzene (RPD

of 3.g percent).

J-3.2 PCB's and Pesticides

PCB's and pesticides were determined using gas chromatography (GC).

QC/QA consisted or regular calibration, blanks and duplicates. Single point

calibration standards were run at the beginning of every 24-hour analysis

period. Blanks and duplicates were run after approximately every ten samples.

Blanks were monitored for the presence of significant levels of the compounds
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Table J-5. Surrogate Recovery Percentages

Surrogate Samples
CLP Recovery ---- ----------------------------------

Ranges 0660 0661 0664 0665 0668 0669 0672 0673

1 21-100% 34.7% 36.1% 26.6% 40.4% 68.6% 58.5% 35.4% 33.7%
2 10-94% 28.0% 27.0% 19.9% 25.9% 47.1% 39.6% 21.8% 20.7%
3 35-114% 116.9% 132.2% 116.3% 90.6% 90.5% 96.0% 90.6% 49.6%
4 43-116% 104.7% 107.1% 91.1% 100.0% 96.4% 110.3% 94.8% 86.5%
5 10-123% 145.9% 114.2% 48.9% 95.4% 199.8% 220.7% 118.8% 61.6%
6 33-141% 109.1% 111.0% 50.2% 49.6% 94.1% 92.4% 77.3% 83.9%

Surrogate
CLP Recovery-------------- ---------------------------------

Ranges 0680 0681 0684 0685 0688 0689 0692 0693

1 21-100% 38.4% 32.8% 38.2% 50.2% 31.8% 27.7% 121.6% 43.8%
2 10-94% 29.5% 23.5% 22.3% 33.1% 17.3% 15.6% 85.0% 28.3%
3 35-114% 154.4% 120.8% 122.3% 91.6% 68.6% 66.7% 108.2% 121.9%
4 43-116% 98.6% 98.0% 128.1% 101.6% 103.9% 96.3% 123.1% 123.9%
5 10-123% 130.2% 67.6% 120.8% 173.8% 75.0% 62.3% 359.5% 148.8%
6 33-141% 108.6% 84.4% 106.9% 88.1% 81.7% 87.2% 96.6% 90.2%

Surrogate
CLP Recovery----------------------

Ranges 0696 0697 0700 0701 0706 0707 0709 0710

1 21-100% 35.7% 29.1% 38.6% 41.1% 38.1% 54.2% 56.1% 37.0%
2 10-94% 22.4% 17.5% 25.4% 26.6% 25.2% 34.0% 40.3% 28.7%
3 35-114% 75.5% 98.2% 80.6% 70.1% 79.4% 85.3% 60.6% 123.5%
4 43-116% 118.4% 121.8% 92.9% 92.6% 111.8% 102.1% 69.0% 95.7%
5 10-123% 124.8% 100.6% 142.7% 184.4% 214.6% 215.4% 123.2% 100.4%
6 33-141% 101.7% 103.9% 102.7% 94.8% 105.3% 80.4% 113.1% 101.3%

Surrogate
CLP Recovery --------------------------

Ranges 0713 0714 0719 0720 0723 0724 0727 0728

1 21-100% 39.6% 43.6% 21.4% 43.6% 56.1% 27.0% 78.7% 87.9%
2 10-94% 28.3% 29.7% 17.9% 31.8% 40.3% 22.8% 57.4% 60.5%
3 35-114% 73.9% 71.9% 0.8% 17.6% 60.6% 124.3% 96.5% 95.3%
4 43-116% 87.2% 77.6% 35.0% 82.3% 69.0% 90.2% 103.0% 97.8%
5 10-123% 107.9% 96.0% 89.3% 101.3% 123.2% 87.4% 234.1%
6 33-141% 136.6% 109.5% 53.3% 116.7% 113.1% 117.0% 56.1% 85.3%

Surrogate
CLP Recovery ----------------------------------

Ranges 0732 0733 0735 0736 0737 0740 0741 0771

1 21-100% 23.0% 71.8% 57.0% 50.9% 42.1% 44.2% 54.9% 64.6%
2 10-94% 17.2% 46.6% 36.6% 33.3% 31.7% 30.4% 35.8% 42.6%
3 35-114% 80.5% 97.8% 93.6% 68.1% 59.9% 70.3% 74.3% 97.6%
4 43-116% 91.3% 97.8% 111.2% 75.5% 93.5% 114.2% 110.6% 110.6%
5 10-123% 72.5% 146.1% 211.0% 136.2% 91.5% 92.2% 109.7% 232.8%
6 33-141% 103.1% 83.5% 102.0% 112.29 126.5% 117.3% 122.5% 93.3%
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TABLE J-4. SUMMARY OF LABORATORY qkA/qC DATA (SECOND COLUMN CONFIRMATION)
FOR BASE/NEUTRAL EXTRACTABLES (WATER); p. I of I

SAMPLING POINT: 5 MW-S1 MW-Si
STICER NO., ID: I713,E1 714,E2I

APPENDIX TABLE, PAGE: 5 R-3,2 R-3,2 RPD

DETECTION
COMPOUND LIMIT (ug/L) II

Acenaphthone 26 DL DLI
Acenaphthy lone is I DL DLI
Anthracene is DL DLI
B.nzidlne 1s DL DLI
Bona* (a) Anthracene Is BO DC. DL
Benz. (a) Pyroe is SODL DL
Benz* (b) Fluoranthene If DL SOLI
Benz. (ght) Porylene 25 DL SOL
Benz. (ki) Fluoranthoe is BODL DLI
Die (2-Chloro.tbhoxy) Methane If BODL DL
Die (2-Chioroethyl) Ether is DL DL
lie (2-ChloroloopropyI) Ether is DL DCO.
Btu (2-Ethyihexyl) Phthalate is SODL DLI
4-Bromophenyl Phony I Ether If BODL DLI
Benzyl Dutyl Phitheate Is DL DCL
2-Chloronsphtholeno is SODL DL
4-Chiorophenyl Phonyl Ether is SODL DCLI
Chrysene 19I DL DCLI
Clbenzo (a,h) Anthracene 1f BODL DL
1.2-Clchlorobenzeno is I DL DL
1,8-ClchIorobenzons Is DL DCL
1,4-Dichlorobenzene I6 26 25 3.9X
303-Dichlorobenzidine 1s I DL DL
Diethyl Phzhoate is I DL DCLI
Dimethyl Phthalate 1s DL DL
Di-N-Butyl Phthalate is I DL DL
2,4-Cinitrotoluene i6 DL DLI
2,8-Dinitrotoluons, 1s SODL DCL
DI-N-Getylphtholate is I DL DCLI
Fluoranthene 1s DL DL
Fluorene If SODL DL
Hexachlorobonzono 1s I SOL DCL
Hexachlorobutadiono if I SOL DL
INexachlorocyclopentedione is I DL DL
Nexachloroothane is DL SOL
Indeno (1,2,3-cd) Pyrene 26 DL DCL
Isophorano is I DL DL
Naphthalene is DL DCL
Nitrobonzeno 1s SODL DCL
N-Nltrooodimethylemino Is I DL DL
N-Nitros.-Di-N-Propylemine is SODL DCL
N-Nltrooodiphyenylamine is DL DL
Phenanthrene 1s DL DL
Pyrene 1s SODL DL
1,2,4-Trichlorobenzong' 19q L DL

DCL a Below Detection Limit 1) z Second Column Confirmation of 713,E1
WPO a Relative Percent Difference
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of interest. If and when found, their source was identified and eliminated.

Duplicates were run on samples which showed significant levels of compounds of

interest, or on random samples if such levels were not found. Levels of

reproducibility were monitored and samples reanalyzed if acceptable

reproducibility was not achieved. These levels, have been established by IEA

and are CLP-based, range from t400 percent near the detection limit to t a few

percent at high levels.

-m When one of these species is tentatively Identified using GC, it is

confirmed using gas chromatography/mass spectrometry (GC/MS). As noted, no

PCB's or pesticides were found and thus no confirmation analyses were

required.

J-3.3 Petroleum Hydrocarbons

Petroleum hydrocarbons were also determined by purge and trap GC.

Calibrations, blanks and duplicates were made as described in Section J-3.

Second column verification was not required for these compounds.

J-3.4 Non-Halogenated Organic Compounds

Non-halogenated organic compounds were determined by GC following the
same QA/QC procedures described in Section J-3. No non-halogenated compounds

were found and thus no second column confirmation was performed.

J-3.5 Halogenated Oroanic Compounds

m Halogenated organic compounds were determined by purge and trap GC with

PID/Hall detection following the QA/QC procedures described in Section J-3.

The column and conditions for these measurements were:

1% SP1000 on 60/80 Carbopak B, 8' x 1/8"

45°C for 3 minutes
8°C/min to 220*C
2200C for 25 min

Second column confirmation using GC with FID detection was performed with
these samples as several of the compounds of interest were identified. The

column and conditions for these measurements were:

3% SP1500 on 80/120 Carbopak B, 10' x 1/8"

70°C for 2 min
6*C/min to 225oC
2250C for 20 min
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The results of second column confirmation for soils are shown in Table J-7 and

for waters in Table J-8. The results for the soils compare favorably in that

no compounds were detected in either of the paired samples. As noted,

agreement is generally good for the water samples, and the RPDs exceed 100

percent only when the values are near the detection limits. An average RPD of

56.2 percent was determined for all compounds detected in the water (Table

J-8).

J-3.6 Aromatic Volatile Oroanic Compounds

Aromatic volatile organic compounds were determined by purge and trap GC

with PID/Hall detection following the QA/QC procedures described in Section

J-3. The column and conditions for this measurement are described in Section

J-3. Second column confirmation was performed with these samples as several

of the compounds of interest were identified. The column and conditions for

these measurements were:

5% SP1200 on 60/80 Carbopak B, 8' x 1/8"

500C for 3 min
80C/min to 1006C
100°C for 15 min

The results of second column -confirmation for waters are shown in Table

J-9. As noted, agreement is generally good, with RPDs all less than 100

percent. An average RPD of 23.2 percent was determined for all compounds

detected.
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TABLE J-7. SUMMARY OF LABORATORY QA/qC DATA (SECOND CMUJW CONFIRMATION) FOR
FOR HALOGENATED VOLATILE ORGANICS (SOIL); p. 1 of 1

I 1) I 2)
SAMLtING POINT: I SD-12 SD-12 I SD-13 SD-la

STICKER NO., ID-. I 00,A W6,A1 I 07,A1 807,A2
APPENDIX TABLE, PAGE: IN-12,1 N-12,1 I N-12ol N-12,1

- ~DETECTION II
COMWOLti LIMIT (tag/Kg) 11I

Bromdichloromethene 1.0 BOL DL I DL DLI
Bromoform 1.9 I BOL DL I DL BOL
Bromomethane 1.1 I DL DCL I DL DLI
Carbon Tetrachloride 1.0 DL DL I DL SOLI
Chlorobenzene 1.6 BODL BOL BODL DL
Chloroethane 1.0 DL BCL DL DLI
2-Chlorethylvinyl Ether i.e i DL DL BODL DL
Chloroform 1.9 DL DCL DL SOLI
Chloromethait. 1.9 SODL DL BODL SOLI
Dibromochloromethens 1.0 DL SOL I DL DLI
1,2-Dichlorobenzone 1.6 DL DL SODL DL
1,3-Dichloroboozeno 1.9 BODL DCL I DL DCLI

*1,4-Dichloroboozeno 1.6 DL DCL DL DLI
Dichtorodif luoromaetaone 1.9 DL DCL BODL 1DLI
1,1-Clchloroethane 1.6 I DL BOL DL DL
1,2-Cichloroethan. 1.6 BODL DL I DL DCLI
1.1-Olchloroothono 1.9 BODL DCL I DCL DL
trans-1,2-Dichloroothono 1.9 DL DCL I DL DLI
1,2-Clchloropropene 1.0 SODL DCL SODL DCLI
cis-1,3-Clchloropropeno 1.9 DL DCL BODL DL
trans-1,11-Dichloropropene 1.0 DL DCL BODL DCL
Miethylene Chloride 1.9 I DL DL I DL DL
1,1,2,2-T~trachloroothene 1.0 I DL DCL BODL DCLI
1,1,1-Trichloroothan. 1.9 DL DCL DL DL
1,1,2-Trichloroothane 1.9 DL BOL SODL DL
Totrachloroethons, 1.9 DL. DL I DL DL
Trlchlorofluoromethono 1.1 DL DCL DL DCLI
Vinyl Chloride 1.9 DL DCL DL DL

-Trichloroetheno 1.9 DL DCL DL DLI

DL B elow Detection Limits
1) xSecond Column Confirmation of 96,A
2) a Second Column Confirmation of 97Al
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TABLE J-lO. SUMMARY OF ANALYSIS DATES FOR LABORATORY QA/QC DATA

APPENDIX RTI/IEA
TABLE, REPORT DATE DATE DATE

PARAMETER AND SAMPLER ID PAGE NO. SAMPLED EXTRACTED ANALYZED

13 Priority Pollutant Metals

SB-56, 30.D S-7, 2 RTI 12 NOV 86 --- 12 DEC 86
SB-56, lab duplicate RTI 12 NOV 86 --- 12 DEC 86

SD-13, 358.C M-5, 1 RTI 20 JAN 87 --- 10 FEB 87

SD-13, lab duplicate RTI 20 JAN 87 --- 10 FEB 87

Total Metals Screen

SB-58, 7.A U-I, 1 RTI 14 OCT 87 --- OCT, NOV 86
SB-58, lab duplicate RTI 14 OCT 87 --- OCT, NOV 86

SB-60, 5.A U-1,3 RTI 14 OCT 87 OCT, NOV 86
SB-60, lab duplicate RTI 14 OCT 87 --- OCT, NOV 86

13 Priority Pollutant Metals

MW-45, 355 M-2, I RTI 16 JAN 87 --- 29 JAN 87
MW-45, lab duplicate RTI .........

MW-12, 333 0-2, 1 RTI 16 JAN 87 --- 29 JAN 87
MW-12, lab duplicate RTI .........

SW-O, 434 M-6, 1 RTI 21 JAN 87 --- 2 FEB 87
SW- O, lab duplicate RTI .........

MW-54, 464 S-4, 1 RTI 23 JAN 87 --- 8 FEB 87
MW-54, lab duplicate RTI .........

Base/Neutral Extractables

MW-51, 713.E1 R-3, 2 103-134 15 APR 87 22 APR 87 12 MAY 87
MW-51, 714.E2 R-3, 2 103-134 15 APR 87 22 APR 87 12 MAY 87

SD-12, 806.A N-12, 1 103-123 25 FEB 87 --- 1 MAR 87
SD-12, 806.A1 N-12, 1 103-123 25 FEB 87 --- 12 MAR 87

SD-13, 807.A1 N-12, 1 103-123 25 FEB 87 --- 1 MAR 87
SD-13, 807.A2 N-12, 1 103-123 25 FEB 87 12 MAR 87

j -30



MW-41, 579.A1 L-2, 1 103-123 26 FEB 87 --- 1 MAR 87
* MW-41, 580.A2 L-2, 1 103-123 26 FEB 87 --- 11 MAR 87

MW-13, 589.A1 N-5, 1 103-123 26 FEB 87 --- 1 MAR 87
MW-13, 599.A2 N-5, 1 103-123 26 FEB 87 --- 11 MAR 87

MW-44, 581.A1 N-5, 2 103-123 26 FEB 87 --- 1 MAR 87
- MW-44, 582.A2 N-5, 2 103-123 26 FEB 87 --- 11 MAR 87

MW-45, 583.A1 N-5, 3 103-123 26 FEB 87 --- 1 MAR 87
MW-45, 583.A2 N-5, 3 103-123 26 FEB 87 --- 11 MAR 87

- MW-46, 585.A1 N-5, 4 103-123 26 FEB 87 --- 1 MAR 87
MW-46, 585.A2 N-5, 4 103-123 26 FEB 87 --- 11 MAR 87

MW-49, 587.A1 N-5, 5 103-123 26 FEB 87 --- 26 FEB 87
MW-49, 588.A2 N-5, 5 103-123 26 FEB 87 --- 11 MAR 87

MW-51, 69.A1 R-4, 1 103-126 5 MAR 87 --- 12 MAR 87
L MW-51, 69.A2 R-4, 1 103-126 5 MAR 87 --- 12 MAR 87

MW-52, 73.A2 R-4, 2 103-126 5 MAR 87 --- 12 MAR 87
MW-52, 73.A2 R-4, 2 103-126 5 MAR 87 --- 12 MAR 87

MW-54, 77.A2 T-4, 1 103-125 2 MAR 87 --- 3 MAR 87U MW-54, 77.A4 T-4, 1 103-125 2 MAR 87 --- 3 MAR 87

SW-13, 547.A2 103-125 --- 3 MAR 87
SW-13, 547.A2 103-125 --- 3 MAR 87

MW-41, 579.A1 L-1, 1 103-123 25 FEB 87 --- 11 MAR 87
MW-41, 579.A2 L-1, 1 103-123 25 FEB 87 --- 11 MAR 87

N
MW-13, 589.A2 N-2, 1 103-123 26 FEB 87 --- 2 MAR 87
MW-13, 58g.A2 N-2, 1 103-123 26 FEB 87 --- 2 MAR 87

MW-46, 585.A1 N-2, 3 103-123 26 FEB 87 --- 2 MAR 87
MW-46, 585.81 N-2, 3 103-123 26 FEB 87 --- 2 MAR 87

MW-51, 69.A1 R-2, 1 103-126 5 MAR 87 --- 12 MAR 87
MW-51, 69.A1 R-2, 1 103-126 5 MAR 87 --- 12 MAR 87

MW-52, 73.A2 R-2, 1 103-126 5 MAR 87 --- 12 MAR 87
MW-52, 73.A2 R-2, 1 103-126 5 MAR 87 --- 12 MAR 87

MW-54, 78.A3 T-2, 1 103-125 2 MAR 87 --- 3 MAR 87
MW-54, 78.A3 T-2, 1 103-125 2 MAR 87 --- 3 MAR 87
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